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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. | 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael/(WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WAZ2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACQ@OB), Charles Hallock 
(AA3WS) 


Editor’s Comments 


The HF Spectrum in 2019 

One of the few remaining commercial services 
on the HF bands are the worldwide air traffic 
control stations. When conditions are good, flights 
can be heard checking in with their positions from 


nearly anywhere on the Earth. I’ll never forget the BUG 

thrill I got as a young SWL when I heard the 

China Clipper on my S-20R! This will all change next year. A new generation of 
GPS satellites will allow aircraft to constantly update their positions via transponders. 
While this will certainly be an improvement to air safety, it’s sad to see another HF 
service go dark. 

On the other hand, I got a recent message from the Maritime Radio Historical 
Society that reads in part, “...“There’s good news tonight! With the end of the 
partial shutdown of the Federal government the Maritime Radio Historical Society 
has been given clearance to return to “The Wireless Giant of the Pacific,’ and to 
resume operations as of 2 February 2019 at 1800 GMT, with the return of the Free 
Press broadcast from KPH and KFS. We will commence service to ships at sea at 
2000 GMT. Our station in the amateur radio service, KOKPH, will return to the 
airwaves at that time, 2000 GMT.” MRHS is in need of donations to repair storm 
damage to the antenna systems, see their web site for info about donations. 
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A Product Detector for a Homebrew Receiver 


By Mike Bittner, WGMAB 
Palos Verdes Peninsula, CA 


mmab@cox.net 


Plug-in or outboard product detectors 
are often added to communications 
receivers that lack one for improved single 
sideband reception. Such add-ons are 
usually less complicated than the one 
presented here, but they fail to solve 
another problem that is found in these 
receivers — namely that the receiver’s 
automatic gain control becomes 
inoperative when the receiver's beat 
frequency oscillator is turned on for SSB 
or CW reception. An example is the 
Hallicrafters SX-28-A that does not allow 
simultaneous operation of its BFO and 
AGC, it’s either one or the other, and 
the BFO 


selected, the S-meter 


when is 


becomes inoperative 
along with the AGC. 
And, SSB reception 
with that receiver’s 
diode detector is not as 
goodas it could be with 
a product detector. The 
key to correcting these 
two deficiencies is 
isolation of the BFO 
along with a separate 
product detector such 
that the BFO signal 


cannot get into the 


Figure 1: The Product 
Detector Brassboard: 


AM/AGC detector and AGC bus wiring. 

My current long-term, homebrew 
project is a multiband receiver having 
about ninety percent of its circuit design 
borrowed directly from the Hallicrafters 
SX-28-A. Part of the ten percent that 
isn’t borrowed from the SX-28-A is this 
product detector that I built to correct 
the two deficiencies described above. 
Since this is the only experimental section 
of my homebrew receiver, I made a test 
brassboard of it to verify its performance, 
before incorporating it in the receiver. 
For those not familiar with the term 
“brassboard,” it is a form of construction 
that is somewhere between a breadboard 
and a production item. Its physical form 
is close to, but may not be exactly the 


same in every detail, as the production 


In its final form, the tubes and transformers will be mounted in the normal way on } 
the receiver chassis, but the circuitry underneath them will be shielded and power _ 


will be provided through feed through capacitors rather than the binding posts ; 


shown here. 
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item. 
The Circuit 

In my receiver, the 455 
kHz IF signal to its last 
IF amplifier’s control 
grid is tapped for input 
to the isolation amplifier 
(V201) via IF input coax 
connector (J1) shown in 
figure 2. V201’s output 
feeds the IF signal to grid 
#3 of the product 
detector (V202) through 
IF transformer (T1201). 
The 455 kHz signal from 
the BFO (V11) is input 
to grid #1 of the product 
detector and audio from 
the plate of the product 
detector is output to the 
audio output coax 
connector (J6). The low- 
pass filter (C208, RFC1 
and C210) attenuates 
residual IF and BFO 
signals in the audio 
output. 
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Figure 2: Schematic 
Diagram of the Product 
Detector: The isolation 
amplifier and BFO 
circuits are copied from 
the SX-28-A. Grid leak 
resistors R201 and R205 
are shown grounded 
here, but when installed 
in the receiver, they will 
instead have well filtered 
connections to its IF 


AGC bus. 
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Controls 

In my receiver, the original AVC/BFO 
switch of the SX-28-A has been replaced 
by separate, independent switches for 
AGC on/off and BFO on/off, and the 
BFO is tuned bya control on the receiver’s 
front panel. These controls are in the 
receiver only, not in this brassboard. 

AGC Switch: The separate AGC switch 
grounds the AGC bus in its OFF position 
and un-grounds it in its ON position as 
in the original SX-28-A. However, the 
wiring is changed such that, unlike the 
SX-28-A, the S-meter continues to 
operate in both positions. 

BEO Switch: When the BFO switch is 
OFF, audio input to the receiver’s first 
audio amplifier is switched to the original 
SX-28-A diode detector, and 150-volt 
power to V201, V202, and V4 is switched 
off. When the BFO switch is ON, audio 


input to the first audio amplifier is 
switched to the AF output coax connector 
(J6), and 150-volt power to V201, V202, 
and V4 is switched on. 

BEO Tuning: For tuning the BFO by 
means of a knob on its front panel, my 
receiver has a 15 pF variable capacitor in 
parallel with the trimmer capacitor built 
into the BFO coil. However, this 
brassboard version simply uses the built- 
in trimmer capacitor for BFO tuning 
with a screwdriver. 

The BFO can is shown in figure 1. 

Voltage Regulation 

Related to this product detector are 
changes I made to the SX-28-A’s local 
oscillator and BFO circuits such that 
both can run on 150 volts supplied by a 
new 0D3. A shunt regulator tube installed 
on the receiver chassis. These changes 
were made for improved stability in CW 


Figure 3: This bottom view shows the terminal board for most passive components. 
All paper capacitors have been checked for correct capacitance and zero leakage. 
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and SSB reception. 
The original SX-28- 
A’s B+ voltages to its 
COrana BEO™-are 
unregulated. 
Construction 
This unit was built 
onastandard 6" x 4" x 
AM a aluminum 
chassis. Wiring is a 
combination of point- 
to-point wiring, as in 
the SX-28-A, plus a 
terminal board for 
most of the capacitors 
and resistors. The 
terminal board avoids 
fie Usual. aes nest’ 
of multiple layers of 
Crisecuoes ng 
components and wires 
and greatly simplifies 
construction. Since 
the chassis I used is 
not deep enough for 
the terminal board to 
stand up at a right 
angle to the chassis, it 
is mounted flat below 
the tube sockets on 
three l-inch standoff spacers. The 
technique I found best to facilitate wiring 
was: Complete the point-to-point wiring 
on the chassis first while leaving extra 
long pigtails for connecting to the 
terminal board. Then separately, 
complete the assembly and soldering of 
all the components on the terminal board. 
Finally, trim all the pigtails to proper 
length and solder them to their 
appropriate lugs on the terminal board. 
This final step can be done most easily 
with the terminal board standing up at 
right angle to the chassis. Then when the 
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Figure 4: Most of the wires connecting the terminal board to 
the chassis-mounted components are soldered to the terminals 
at only one edge of the board. This allows-folding the board 
up and out of the way of the chassis mounted components 
for ease of testing and modification. 


wiring is complete, the terminal board 
can be folded down to its final flat position 
and bolted to its standoff spacers. 
Testing 

Different values for certain passive 
components were tried to arrive at the 
preferred values shown in figure 2. 
Adjustment of C73 was critical to obtain 
BFO output with minimum distortion 
and R206 to ensure that V202 operates 
in its linear region with no square law 
operation at high IF signal levels. For 
testing, 250-VDC power was supplied 
by my Heathkit PS-4 power supply while 
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Figure 5: Test setup during the product detector check phase of testing. An 800 Hz 
CW beat note is visible on the HP Oscilloscope. 


regulated 150 VDC power and 6.3 VAC 
heater power was supplied by my 
homebrew power supply described in ER 
Not,299, April) 20147) O ther acest 
equipment included: HP1714A 
oscilloscope, Heathkit PKW-105 scope 
probe, HP5302A frequency counter, 
URM-25D REF signal generator, a 
Heathkit RS-1 resistance substitution 
box, and an ancient Philco 7030 signal 
tracer. 

BFO Check: With the scope probe on 
pin #5 of V11, the BFO was first visually 
checked for waveform purity on the scope, 
and then with the probe output moved 
from the scope to the frequency counter, 
the BFO was tuned to 455 kHz by 
adjusting I4’s trimmer capacitor. 

Input Alignment: With V11 removed 
from its socket, the signal generator 
inputting 455 kHz to J1, and the scope 
probe on pin #8 of V202, T201 was 
aligned by adjusting its trimmer 
capacitors for maximum signal amplitude 
as seen on the scope. 
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Product Detector Check: With V11 
back in its socket and the signal tracer 
connected to J6, the BFO trimmer 
capacitor was adjusted back and forth to 
obtain audio beat notes in the upper and 
lower sidebands as heard on the signal 
tracer. Then, final alignment of T201 
was made as indicted by maximum signal 
heard from the signal tracer and seen on 
the The 
determination of the product detector’s 
cathode resistor value (R206) for best 
balance between maximum audio output 
and minimum distortion. Then the final 


scope. last item was 


value resistor was soldered in. 
Operational Test: Real 75-meter SSB 
signals were input to J1 from the second 
IF transformer of a military BC-1306 
receiver. It was not necessary to realign 
the product detector to accommodate 


the 456 kHz IF of the BC-1306. 


Power for the BC-1306 was supplied — 


8 a en 


ee 


ee 


by the batteries shown on the left side of 


figure 6. These consisted of twelve 9-volt 


transistor batteries snapped together for — 
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Figure 6: This was the test setup during the operational test phase of testing. The 
BC-1306 receiver is tuned to a 75-meter ham SSB round table in progress. 


108 volts B+, and a 2-volt Gel-Cell with 
a 1.7 ohm resistor in series for 1.4 volts 
A+. It was interesting to hear the un- 
demodulated signals from the LS-454/U 
speaker connected to the BC-1306 while 
hearing the demodulated signals from 
the signal tracer connected to the product 
detector’s output. Clarity of SSB signals 
during this test was excellent, and the 
usual hassle of having to juggle between 
the sensitivity and volume controls for 
best SSB reception was eliminated. 
Final Thoughts 

This product detector is probably not 
applicable to all receivers lacking one due 
to’ its physical size and circuit 
complication when compared to others 
that may use only one tube and can be 
constructed in a much smaller package. 
This unit’s relatively large physical size 
was determined by its use of period 
components compatible with original SX- 
28-A components, its added isolation 
amplifier, and relocating the existing BFO 
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circuitry within its shielded housing. The 
latter two items were necessary to achieve 
the goal of simultaneous operation of the 
receiver's DFO and AGC. In: this 
brassboard form, it has proved itself, but 
the real test will come when it is built into 
my SX-28-A based homebrew receiver 
project and subjected to a wide range of 
signal amplitudes and AGC action. 
References: 

1. “Sideband Demodulation”, part of 
TM 11-685/TO 31R-1-9, Fundamentals 


of Single-Sideband Communication, 
Departments of the Army and the Air 


Force, Washington DC, 27 Jan 1961, 
pp. 73-80 

2. Crosby, M. G., Reception with 
Product Detectors, QST, May 1956 

3. Radio Receiver AN/GRR-2 
(Hallicrafters Model SX-28-A) TM 11- 
874, War Department, Washington 25 
DC, 22 Nov 1944 
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2019 Novice Rig Round-Up 


The Novice Rig Roundup (NRR) is a week-long event at the first of March, in 
which quite a few hams from the US and Canada get together and operate old 
Novice-era rigs. In 2019, the event will be from March 2nd, at 0000Z to March 10th, 
at 2359Z. This year will be the fifth annual event. 

It is contest-like but we don’t really compete for high scores. The tone for this 
event is nostalgia and camaraderie. 

Certificates are sent to all participants and we have a drawing in which random 
chance determines several prizes which are donated by supporters. For further 
information on the event there is a modest web site for the NRR at 


www.novicerigroundup.com. 
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The Heathkit SB-301 with a BC-221 Adaptation 


By Charles Hallock, AA3WS 


selbynet@hotmail.com 


“RF Can’t Read” 

While at the Raleigh North Carolina 
Hamfest I spotted a Heathkit SB-310 
SSB receiver. I said to myself, “Oh my! 
The Heathkit receiver I have been looking 
for 

After I took my prize receiver back to 
my table to admire, I realized the receiver 
was an SB-301 SSB receiver not the SB- 
310 


receiver. What a letdown, another F. 


international broadcast band 


Scott Fitzgerald puncturing the golden 
moment, but all was not lost. 

The radio I bought came with a manual. 
I read the SB-301 manual, and then 
downloaded the SB-310 manual. After 
studying the SB-310 manual I realized 
the two radios are mechanically similar 
with minor electrical differences of the 
band frequencies, and the GAS11 vacuum 


alba 


4 a dy ; 


a 


a 


40 


tif; 


tube was replaced with a GAV11 tube. 
Life is good! 

Since the SB-301 receiver I bought is 
in fair condition, I can learn how to work 
on the receiver without the fear of 
damaging the unit. Then, I will be 
prepared to work on the SB-310 receiver 
when I get one. God is lending me a 
helping hand. (It is good going through 
life with rose colored glasses.) 

My new old receiver was in fair shape. 
The case was dirty and peeling in some 
spots. and the interior was full of dirt and 
lint. Additionally, there was surface rust 
on unpainted ferrous metal. With the aid 
of my wife’s fancy vacuum cleaner and 
generous flows of DeoxIT the receiver 
was ready for power. 

Oops, I must follow convention first 
and provide a description of the receiver. 
Oh drat, search of the Electric Radio 
index reveals no one has written an article 
on the SB-301 series of receivers. Well, I 
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Figure 1: The familiar Heath SB-301 is shown out of its cabinet. 
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Figure 2: A view of the SB-301 chassis top, taken from the rear. 


guess I will plod onward. However, being there bear with my technical ramblings 
the poor umbel electronic technicianthat | and opinions, and put your blue lead 
1am, i request all you fine engineers out pencils back in your pockets. 
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which ones are discussed in the text. 


The Heathkit SB-301 SSB receiver is a 
double-heterodyne’ receiver which 
receives RT TY, LSB, USB, CW, and AM 
signals (without a computer sound card). 
In the figure 3 block diagram, we start 
with an RF amplifier feeding the first 
mixer. The first mixer’s second input is a 
crystal oscillator. One of nine crystals is 
selected by the band switch. The pass 
frequency is between 8.395 to 8.895 
MHz, which is passed through a filter to 
the second mixer. 

The second input to the second mixer 
is the “Linear Master Oscillator” or LMO, 


which is a pre-assembled, aligned, sealed 


Figure 4: The back edge of the chassis has labeled connectors, and the circle shows 


a) 


unit. The output of the second mixer 
(the intermediate frequency) goes to three 
switchable filters through two IF 
amplifiers. (Only the SSB filter was 
furnished with the receiver kit.) 

The second IF amplifier goes to the 
switchable product detector and AM 
detector. The product detector has a fixed 
BFO. The second IF amplifier also feeds 
the AGC diodes that produce the AGC 
bus for the receiver. 

The output of the detectors goes though 
a dual-stage audio amplifier to drive a 
speaker or head phones. 


Finally, the receiver has a crystal 
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calibrator and a built 

in power supply. 
Wow, 

heavy, now back to the 


that was 


video tape! 

Now that the dirt 
and dust have been 
removed, and the 
DeoxIT has soaked in, 
I plugged the receiver 
into my B&K 1655 
AC power supply and 


connected an 8 ohm 
3 


speaker. 


Being a 
diligent follower of 
convention; I ran the AC voltage up to 
70 volts and let the receiver cook awhile. 

While the receiver cooks, I will use this 
opportunity to Elmer the advantage of 
using an AC power supply. My power 
supply has a meter to view the current 
draw or voltage. I monitor the current 
with this meter and use an external meter 
to view the voltage. Observing the current 
is important to see if there are issues, aka, 


Figure 5: The SB-301’s Empty Case 


2 SRST 


power we know the current should be 
below a ¥% amp. Keep in mind the current 
surges a little at power-up. Another major 
advantage of using an AC power supply 
is when there is a major problem in the 
unit under test; the AC power supply’s 
fuse will blow and may prevent you from 
tripping the circuit breaker to your shack. 

After a cook, I ran the voltage up to 
110 volts AC. All’s well in the receiver. I 


SMOKE! The receiver -: 
manual will provide 
the current draw in the 
specifications. In the 
case of the SB 301 the 
specification is 50 
watts at 105 — 125 
Volts AC. A little ohms 
law) ‘tells: (us. thre 
maximum current is P/ 
Bee (p50: wattss/ TL 
volts = 44 milliamps. 
So, as we ramp up the 


Figure 6: Diagram of 
the PTO tuning 
assembly. 
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ramped up to 120 volts AC. (Since this is 
a newer receiver, I intend to power the 
receiver at line voltage, and test the unit 
at line voltage.) After hooking up an 
antenna; Holy Cow, it works! 

Along the way I noted the tuning knob 
only turns about a quarter of the range of 
the PTO. Close examination of the tuning 
mechanics reveals crud (foreign matter) 
in the groove that the PTO tuning arm is 
inserted in. 

PTO Tuning Assembly’ 

After cleaning out the crud I have full 
range of the PTO. I am such a..... 

Moving on, I realize that reading 
receiver frequency accurately on the nine 
bands requires the use of a 100 kcps 
marker crystal and the interpretation of 
two analog indicators. Being weak-of- 
mind I began to ponder that there must 
be a better way. During the pondering 
process the letters “LMO” and the word 
“OUTPUTS” haunted me. Jesus smacked 
me upside of my head with his 2 x 4 and 
said: “Charles, remember the Drake 
seminar you went to at the Dayton 
HamVention a few years ago?” 

With that drop of [~ 
biblical graphic, the 
gears in my mind 
began to turn. 

I went to the World 
Wide Web and found 
the Drake W4BHFN 
Rete ot 015 


Pliamy ¢ n° telecon 


site. 


presentation slides? : 
showed a digital dial Ay 
with an eBay cheapo 


frequency counter 


of the SB-301 
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installed in a Drake R-4C and T-4XC. 
The presentation of the frequency counter 
was preceded by Electric Radio article 
titled: Drake R-4 and T-4 Series Internal 
Frequency Display and VFO Supply 
Regulation.”*® After’ the ©2015 
HamVention, I bought five of PLJ-6LED 
frequency counters’ from eBay. 
Looking on the back of the SB-301, 
there is a row of RCA receptacles, one 
with the label “LMO” and the word 
OAT PP UTS*™ btlow the 
receptacles. “The Eagle has landed!”® 


row of 


Because of old military habits of reading 
a technical manual several times before 
working on a piece of equipment, | 
remembered the SB-301 LMO has a 
buffered output. Consequently, I can 
attach a frequency counter to the LMO 
buffered output without loading down 
the oscillator. (The AN/URM-25D REF 
signal generator comes to mind.) 

Moving on; when J align old receivers 
I use the BC-211 and a Kenwood TS- 
140s transceiver to emit alignment 
signals. (My TS-140s transmitter is dead 


but the receiver is good and the digital 


HUTS EYOU 


Sms 
ees 


Figure 7: Frequency Counter Attached to the LMO Output 
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BAND HE TERODYNE RECEIVED 
OSCILLATOR SIGNAL 
FREQUENCY FREQUENCY 
(CRYSTAL 
FIXED) 

3,5 to 4 12,395 3,895 

7 to 7.5 15.895 7,2 

14 to 14,5 22,895 14,2 

15.0 to 15.3 23,895 15,2 

21 to 21.5 29,895 21.3 

28 to 28,5 36,895 28,1 

28,5 to 29 37,395 28,7 

29 to 29.5 37,895 29.2 

29,5 to 30 38,395 29,6 


PASSBAND LMO MIXER | LMO 
SIGNAL OUTPUT (BETWEEN 
FREQUENCY | CRYSTAL 5 AND 
(BETWEEN FILTERS 5.5 MHz) 
8,395 AND AND IF 

8,895) (FIXED) 

8.5 3.395 5.105 

8,695 3,395 5.3 

8,695 3,395 5.3 

8,695 3,395 5.3 

8,595 3,395 5.2 

8,795 3,395 5.4 

8,695 3,395 5.3 

8,695 3,395 5.3 

8.795 3,395 5.4 


SS 


Table 1: SB-301 Heterodyne Oscillator and LMO Relationship Chart (Frequency 


in MHz) 
frequency indicator is correct.) By using 
the BC-211 chart to convert the dial 
setting to a frequency output, I can set 
the output frequency near the desired 
frequency. Then, setting the TS-140s to 
the desired frequency, I rock the dial on 
theyBC-211) toy ghe, Correct poutput 
frequency. 
Drum Roll Please! 

Combining the PLJ-6LED frequency 
counter and the SB-301, along with a 
conversion chart allows the accurate 
reading of the receiver frequency without 
interpreting two analog dials. 

I use a spreadsheet to create a conversion 
chart for each band to determine an 


accurate receive frequency. The formula 


for the spreadsheet is derived from the 
chart in the SB-301 manual®. Constants 
are the heterodyne oscillator frequency 
(fixed crystal), and IF Frequency (LMO 
the 


Dial Frequency = 


mixer output). Formula for 
spreadsheet is: 
Heterodyne Oscillator Crystal Frequency 
- IF Frequency — Linear Master Oscillator 
(Readout of the Frequency Counter). 
Table 2, below, is a section of the 80 
meter band spreadsheet I generated. 
Simply read the LMO output on the 
frequency counter, choose the chart that 
matches the band switch, match the 
frequency to the LMO FREQ column, 
and read the DIAL FREQUENGY 


column to the right. You now have the 


SB-301 DIAL FREQUENCY FOR 80 METERS 
HETERODYNE OSC FREQ{12,395,000] - IF FR[3,395,000] - LMO FR[5,xxx,xxx] = 


DIAL FREQ{[In MHz] 


HETERODYNE Bre. : 

METERS | OSCILLATOR LMO FREQ 4 

FREQUENCY phates ' 

3.5 TO 4 MHz 80 Meters 12,395,000 3,395,000 5,500,000 3,500,000 

3.5 TO 4 MHz 80 Meters 12,395,000 3,395,000 5,490,000 3,510,000 | 
3.5TO4MHz | 80 Meters 12,395,000 3,395,000 5,480,000 3,520,000 
3.5 TO 4 MHz 80 Meters 12,395,000 3,530,000 
3.5TO4 MHz | 80 Meters 12,395,000 3,395,000 5,460,000 3,540,000 


3.5 TO 4 MHz 80 Meters 12,395,000 3,395,000 5,450,000 


Table 2: This is a section of the 80 meter spreadsheet. There are matching j 
spreadsheets for the entire tuning rang, 80 to 10 meters. q 
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accurate receive frequency of the receiver. 
(If your spreadsheet skills are weak, just 
email me and I will email you the 
spreadsheet.) 

After making the spreadsheet, print 
out the pages and put them ina notebook. 
If you have a BC-211 you will see the 
similarities between the spreadsheet 
notebook and the BC-211 chart book. 
Hence: “The Heathkit SB-301 with a 
BC-221 Adaptation.” 

Okay, what clown would go to all this 
trouble with a Rube Goldberg" 
adaptation to determine the receive 
frequency. Well, me for one. You are 
correct, I could have simply programmed 
a PIC or Atmel microcontroller, added 
some signal diodes and a display to 
accomplish the task with the turn of the 
band switch. Or, I could have just used 
the analog dials. But, what would I do 
with the shipping container and barn full 
of stuff I have? This project touched 
many of my toys I have been collecting 
over years. Besides, everyday is Saturday 
except Sunday. 


Footnotes: 

1. OK, I realize “heterodyne” is a fancy 
word for “mixer.” You must admit 
“heterodyne” really sounds good for a 
person like me who struggles with single 
syllable words. 

2c nuck. Penson’s: (WA7ZZE) 
“Heathkit A Guide to the Amateur Radio 
Products”, Pages 177 and 178 give an 
excellent description of the LMO. 

3. WARNING: The manual states a 
speaker must be attached to the speaker 
output. 
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4. Heathkit Assembly Manual, SSB 
Receives, Miadel SB-30 1: “Heath 
Company, 595-946-01; November 29, 
1968; Page 57, Detail 5-2D. 

5. hetp://www.wb4hfn.com/DRAKE/ 
DrakeHia im yenerony) 2 Ors f 
Drake_Forum_Slides_2015.pdf, Slide 
110, R4/T4 Internal Frequency Display, 
Mark Gilger, WBOIQK. 

6. Electric Radio, “Drake R-4 and T-4 
Series Internal Frequency Display and 
VEO Supply Regulation” Mark Gilger, 
WBOIQK, Electric Radio, Number 309, 
February 2015, Pages 32- 37. 

7. http://www.mpja.com/download/ 
35057 TEBasic%20Manual.pdf. This is 
a recent link that worked. Note: This 
counter only has one offset frequency 
capability. 

8. Neil Armstrong Landed on the moon 
July’ 20; 1969. 

9. Heathkit Assembly Manual, SSB 
Receiver, Model SB-301; Heath 
Company, 595-946-01; November 29, 
1968; Circuit Description, Page 87. 

10. IBID. 

11. A “Rube Goldberg Machine” is an 
extremely complicated device that 
executes a very simple task in a complex, 
indirect 


way.” http://www.rube- 


goldberg.com/ 


LAF 


HEATH COMPANY 
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The Universal Power Supply - Modulator, UPSM 


By Bill Hooper, KFOAR 
249 Rustic Canyon Drive 
Grants Pass, Oregon 97526 
billnroo@earthlink. net 


Introduction 

This project started about 68 years ago 
when I first received my ham radio license. 
In those days, if you lived some prescribed 
distance from the “examination point” 
you could be issued a Novice or 
Conditional grade license that was (as I 
remember) good for one year and was 
not renewable.' The bottom line for me 
was that I had to get my code speed up to 
a reliable 13 WPM in what seemed to be 
a short period of time. 

I was the proud owner of a BC-348-]J 
radio receiver of WWII fame but I did 
not have a transmitter or a transmitting 
A Good Samaritan (John 


Westburg), who owned Acme Electronics 


antenna. 


in Phoenix, Arizona, offered to loan mea 
transmitter, key, and dynamotor so | 
could get on what I remember to be 40 
meters. The transmitter was a Bendix 


Figure 1: Front Panel View of the KFGAR Universal Power Supply and Modulator, 
or USPM. 
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TA-12. By “planting” large truck batteries 


in the flower garden outside my bedroom. 


window and floating a Tungar bulb 
battery charger across these batteries, I 
was on the air! Mea culpa: it was not 
crystal-controlled. 

Like a 100-hour pilot, I knew enough 
to be really dangerous, but not enough to 
put a radio station on the air and make 
contacts with the regularity needed to 
accomplish my goal of attaining 13 WPM 
CW proficiency. I had to learn: that the 


RF belonged in the antenna and not on the — 


metal knobs of the transmitter! You fed a 
half wave antenna in the center if you were 
using a near-50-ohm Z-feed line (I was 
using cloth-covered lamp cord); and that 


you did this even if there were more 


convenient places to connect the lamp cord 
to the antenna. On and on, but slowly the 
contacts and the code speed came. 
Somewhere near early 1951, I was 
W7OSM and hada “regular” ham license. 

This would have never happened had I 
not had an “Elmer.” My Elmer was Dick 
Hartman, W7MHP (SK). Dick was one 
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Figure 3: The Classic 1940’s Bendix TA-12 Transmitter 


year ahead of me in high school and we 
became very close friends for life. I 
introduced him to the girl he married 
and we stayed in close contact by email 
and radio until just before his recent, 
untimely death from a fall near Jakarta. 
He was the best. 

Because you are reading this in Electric 
Radio magazine, it is reasonable to assume 
we share a radio background of some 
nature and that you also have a fondness 
towards tube radios that have served our 
country so faithfully in times of conflict 
and in times of peace. Also, you may 
share an “experience pattern” somewhat 
like mine of the last 68 years: CW to 
phone, 10 meters on up to 160 meters as 


- 


possible, UHF (then) using Lecher wires 
to set a transmitter near frequency, DSB, 
SSB, RTTY (the real thing with the 
intoxicating smell of hot oil, vibration, 
captivating mechanical sounds), MARS, 
CD, several insane years of aggressive 
DX activity (setting beam antenna traps 
on fire, blowing holes in 811A tubes), 
VLF expeditions*, ARES, digital modes, 
always portable (Pacific Islands — Pacific 
Missile Range, hotel rooms stateside) and 
mobile-active (Motorola T-69 and 
Gonset 10-11 mobile in 1951). 

One thing remained constant over these 
decades: my nostalgic desire to recreate 
my very first ham station. I have been 
fortunate to continuously be active from 


Editor’s Note: Bill has provided many important, highly detailed hand-drawn 
schematics and notes of his USPM project as it evolved, with many photos. Due to 
the nature and the size of his drawings, I’m afraid they can’t be reproduced on these 
pages in a way that will preserve the details. This is an extremely useful universal 
design, and I’d encourage readers wishing to build their own version to email me for 
a file with all of the original drawings. These can be compiled into a user’s notebook. 
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that first station until now and as you can 
imagine, the Bendix TA-12 (Figure 2) 
has always been dear to my heart. For 
whatever reason, John Westburg would 
not sell me that original unit, but I was 
happy to gather many other radios as we 
all did when surplus was king. 

It was at least 50 years later before I 
was able to seek out and acquire three 
Bendix TA-12s so that I could combine 
the best of each and completely restore 
one to reproduce my very first ham radio 
station. BC-348s were much easier to 
find! 

I have built power supplies and/or 
modulators for many transmitters over 
the years and converted lots of surplus 
DC equipment to operate on 120 VAC. 
Using my usual one-by-one process, this 
seventy-something old coot was about to 
set out to build yet another power supply 
and modulator for a newly restored 
Bendix TA-12. But, as I looked around 
me, I saw not only the Bendix and BC- 
348/342/312 receivers, but a wealth of 
other military and commercial receivers, 
a host of ARC-5 category equipment, 
Elmac, EICO and Harvey Wells, marine 
radios of all types. It hit me that I could 
build ove power supply/modulator for 
all these various items. After all, I could 
only operate one pair or group at a time. 

I am only vaguely aware of the exact 
dates for my encounter with that first 
Bendix TA-12, but I know exactly when 
the design began for the power supply 
and modulator for the newly restored 
Bendix, because I kept notes on this 
lengthy and somewhat messy process. 
Hence, this article: to encourage any 
interested hams out there to take this 
“universal” approach and to offer 
suggestions that they may avoid some of 
the blind alleys and technical traps I 


wandered into during my development 
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efforts for the Universal Power Supply — 
Modulator, hereafter to be called the 
“UPSM.” 

Early Design Efforts 


To arrive at a destination, one must ~ 


have a serviceable and usable description 


of that destination and a plan to get — 


areal So 


there. Likewise, to successfully design — 


and fabricate electronic equipment one 


must have a usable description of the 
function(s) the intended equipment must | 
perform and a plan to test the evolving © 
design against the desired functions. © 
Usually referred to as: “driving | 


requirements,” “driven requirements” — 


and “design specifications.” Think in © 
terms of aloop, wherein the specifications — 


are tested against the requirements, 


modified, and ultimately refined | 


sufficiently to enable system block 
diagrams to be drawn and finally, 
schematic diagrams leading to fabrication. 

Earlier, I mentioned that my notes tell 
me the date this process was started. | 


have examined over 130 pages of UPSM 


design notes and the earliest date found ~ 


was March 27, 2007. Although I 


necessarily limit my workshop hours toa ~ 


modest number per week, trying to — 


honestly accommodate the other 


important responsibilities we all — 
encounter in life, it may be informative — 


to note that the first actual schematic for 


an UPSM module is dated May 30, 2007. 


There are scores of pages of design notes — 
taken between these dates two months ~ 
apart, mostly sketches and listings of — 
desired and/or mandatory functions to © 


be satisfied by the completed UPSM. 
Scope 


What design details are you going to ~ 


see in this article? Clearly, no “Rocket 


Science’ is involved. 120 volt-sourced — 
power supplies are just that. The ARRL © 
1962 Radio Amateur’s Handbook details — 


February 2019 


es at ee ee 


ANTENNA 
ONO |] SELECTED XMTR 
RELAY 
LARGE D SW Wie ANTENNA 
RELAY ONC |__| RECEIVER 
) COIL G 
on 
STATION 
GROUND ACTIVE MULTICOUPLER 
RECEIVERS 
UPSM UPSM INTERFACE TRANSMITTER 
TR TB(ON WAL) PORT (ON WALL) 
1-W GND 1 1 GND 
1-B GND 2 2 12/24V 
DRN GND 3 iy 3 600/700 MK 
5-OR 600V 4 NOMODK tr er 4 600 NM K 
shine vegas | + abe ied 
3RB 12/24 6 6 216/300 NM K 
BL 12/24 7 | ae i 7 12 MTR BIAS/GND 
4YL SELB+8 600/700V MOD K Sn es SD ere 8 PTTTO UPSM 
6PR 12M 9 
7G SELLV10 216/300VNO MODK 
“SL 300V 12 39 300V NOK 
B2 12V 12 
B3 SPOT 13 216/300V NO K 
BS PIT 14 UPSM INTERNAL 
B5 12V 15 2 
B6 XMIT16——GROUNDON INTERNALPTT XMI 
B7 12V 17 
B9 -24V 18—— RELAY LOGIC SOURCE AND BIAS 
N/c N/C 19 SPARE USED AS TIE POINT “i a ar 
N/C N/C 20 SPARE Gays Serene ay Is Bd RECEIVER PORT 
re pee 
2 GND 
o Q 3 12v 
COIL 4 12V 
RECEIVER ONO 5 12/24V 
MUTE RELAY OSw. 6 12/24V 
ONC 7 +300 NK 
8 AF FM REC40HM 
9 AFTOREC4 OHM 
10-21 
11 SPARE 


Figure 3: USPM Transmitter and Receiver Port Interface Diagram 


the construction of the entire modulator 
itself, but nothing new here (see reference 
3). Therefore, we will limit our detail to 
block diagrams and_ discussions 
concerning design details for the relay 
control logic, switching between units, 
instrumentation and__ interface/ 
integration. Detail will also be added to 
hopefully identify the “blind alleys” I 
wish I had avoided. 
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The driving requirements and early 
sketches for the USPM were rather 
“rough” and subject to frequent revision. 
An overall block diagram with the 
interface connections are shown in figure 
3. 

Initial Driving Requirements for the 
UPSM 

1. Supply any envisioned or currently 

owned transmitter with: 
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a) All voltages required for its inherent 
modes/capability, 

b) UPSM control of these modes/ 
capabilities, 

c) Sufficient instrumentation to 
operate/evaluate operation, 

d) Good quality, AM plate modulation 
for 200 watts input RF, 

e) Supplied voltage and control to 
include accessories (i.e. VFO), 

f) Controls, status indicators, meters 
all on UPSM panel, 

g) All above seamlessly transitioned to 
next transmitter selected, 

h) Transceivers included under 
“transmitters” (as of April 2018). 

2. Supply any envisioned or currently 
owned receiver with: 

a) All voltages required for its inherent 
modes/capability, 

b) UPSM control of automatic mute 
during transmit, 

c) Antenna input via “multicoupler,” 
full PTT and protection, 

d) Supplied voltages to include receiver- 
dedicated accessories, 

e) All above seamlessly transitioned to 
next receiver selected. 

3. Any transmitter may easily be 
operated (paired) with any receiver. 

4. UPSM control of “tune-operate” for 
selected transmitter. 

>,.e Uransce1venianditransmitter- 
receivers participate as desired (2018). 

6. Selection of any UPSM-served 
equipment using only three plugs: 
(Transmitter Port, Receiver Port and 
Transmitter Antenna). 

As you might suspect, the satisfaction 
of item number 6 (above) was complex 
and fraught with design challenges for a 
long period of time. 

How Big is His Windmill? 
To complete just the Jisting of the 


requirements involved the generation of 
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an inventory of existing/envisioned 
transmitters, receivers and related 
accessories such as stand-alone VFOs, 
Q5ers, and Q-multipliers etc. 

Listing Initial Equipment 

Building a matrix of equipment vs. 
power requirements alone was important 
because that drove the actual count of 
transformers required and helped to 
define the UPSM/equipment interface. 
It could be seen that although much of 
the equipment could operate from 6V 
DC, all of the non-military items were 
also able to operate from 12V DC. Using 
6.3V AC filament transformers as the 
filament supply building blocks, I could 
skip 6.3 VAC ad 18.9 VAC and go 
directly to 12.6 and 25.2 VAC. Military 
surplus equipment, of the vintage we are 
dealing with, can almost always be 
powered by either 12V or 24V. Selecting 
only two filament voltages greatly 
simplified the overall design. 

Solving Driving Requirement 
Number 6: Selection of UPSM-served 
equipment by exchange of only three 
plugs. 

The ftrst design solution postulated to 
satisfy the requirement to be able to select 
any supported transmitter along with 
any supported receiver was a “brute force 
approach” using two multi-position, 
multiple-section (wafer) rotary switches; 
one to select the transmitter and one to 
select the desired receiver. This approach 
fell on its sword early in the evaluation 
for several reasons: 

1) The switches would necessarily be 
required to switch 700 volts as well as 
several amps of filament current. 

2) The number of switch positions 
would /imit the number of transmitters 
and receivers. 

3) The physical (wire/cable) interface 


between the enclosure containing the 
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switches and the UPSM-serviced 
equipment would be a royal mess, to say 
nothing of the actual wiring inside this 
“break out box.” 

Unfortunately the “break out box” 
option survived long enough that I still 
have some parts for it in a cardboard box! 
The final solution selected at that time 
was to establish one “transmitter port” 
and one “receiver port.” This concept 
survived analysis and was implemented. 
The attractive features of this approach 
included: 

1) Unlimited number and types of 
UPSM-served equipments. 

2) Each piece of equipment has its 
dedicated cable and plug. 

3) Common sense dictates that the 
power be turned off when plugs are being 
changed; hence make-break voltage/ 
current problems should be avoided. 

4) The wiring logic to ensure that each 
equipment received/provided precisely 
the correct connection with the UPSM 
would take place inside the equipment- 
dedicated plug. 

Here is one of the first areas I can now 
identify as a weakness in my design for 
the UPSM. It is in the area of “driving 
requirements.” I developed “tunnel 
vision” towards the octal and 11-pin 
sockets so frequently used for power 
supplies during the 1950 — 1960 era. My 
own study indicated that spare pins 
included in the design would be a very 
prudent approach, but unfortunately, | 
limited my approach to standard octal 
tube socket formats of 8 and 11 pins: 
Blind alley number one. Further, | 
selected 8 pin plug/socket pairing for the 
transmitters and 11 pin format for the 
receivers. My reasoning was high voltage 
and pin spacing. Blind alley number two: 
Eight 
accommodate all the transmitters but 
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would have been okay for the receivers. 
Ready for blind alley number three? 

Jump forward 11 years, octal (tube 
socket) plugs (with strain-relief back 
shells) are not “out there” anymore! So, if 
you follow up on this universal design 
concept: 

1). Provide at least 12 pins for the 
transmitter and receiver ports. 

2). Pick similar connectors for the ports, 
but that cannot possibly be mated with 
the wrong port) (i.e. the 8 pin vs. the 11 
pin). 

3). Pick connectors that will handle 
700 volts and your filament current. 

4). Pick a connector series that most 
likely will be available in the future! 

The “Jones -style” plugs, such as used 
on some of the “rice boxes,” may be 
acceptable substitutes for my octal plug 
with back shell route. But beware of their 
pin numbering schemes! I have found 
old U.S. plugs that look exactly like new 
“offshore” plugs — but the pins are 
numbered very differently! 

An Interface 

Establish as precisely as possible what 
the transmitter and receiver ports must 
accomplish. This data will be summed 
together to formulate and populate your 
UPSM main, internal input/output 
terminal board. Obtaining these required 
voltages, control functions, mode 
indications and other instrumentation 
will constitute important requirements 
sources for detail design. 

Cable Design/Work Sheets 

After you are sure that your UPSM is 
ready for initial testing, you should select 
one transmitter and one receiver as the 
“proof-of-concept” targets before you get 
further along in the final design/ 
fabrication. I selected the Bendix TA-12 
transmitter and the BC-342 receiver. If 


you followed the recommendation(s) in 
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this article, you will have already 
established a “receiver port” connector 
and a “transmitter/transceiver port” 
connector. 

In my implementation, I decided that 
transmitters, receivers etc. could each 
afford to have a fixed “pig tail” cable 
permanently attached to each equipment 
with the “USPM port” mating-connector 
on the other end of this “pig tail” cable. 
not making the interface cable plug in at 
both ends saved a lot of work and may 
have eliminated opportunities for errors 
to be encountered beyond this point in 
the design. 

Even though these cables have only 
one end that must be terminated in a 
connector, I found that “cable work 
sheets” were quite useful as a wiring guide, 
a place to “check-off” connections as 
they were made and, offered a quick 
reference to help troubleshoot problems 
that arose (and they did). 

Most “cable work sheets” just show the 
pins on each end of the cable and how 
they relate one to the other. The actual 
conductors (size, color, etc.) and a brief 
note concerning the function of each 
pathway should be added to facilitate the 
reference and troubleshooting capability 
mentioned above. 

I was able to solve a serious design 
deficiency (not having enough pins for 
the transmitter cable/port) by using the 
keyed +350V, unmodulated voltage 
available on the transmitter port to pull 
in a plate relay on the konel transmitter/ 
receiver. [he konel has 4 relays of its own 
and some of them needed to be actuated 
by the upsm PTT logic to enable the 
konel receiver section to function as a 
stand-alone receiver, available to pair with 
any other USPM-serviced transmitter. 
The upsm chassis terminal block 


containing the upsm interfaces includes 
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“USPM PTT export’ but it was not routed 
to the transmitter port due to the lack of 
sufficient pins. However, the “spot 
voltage” is applied to the same konel 
terminal board leading to the PTO and 
driver (to be heard in the receiver) so a 
voltage divider was built to supply 
adequate voltage to the PTO and the 
driver for zero (spotting) purposes but 
insufficient to trip the konel PTT relay 
when “spot” was actuated on the upsm 
panel. All of this was done and 
documented on a konel cable work sheet. 

In the “good old days” a ham with a 
modest budget could get this far into 
design and then settle down with one of 
many electronic supply catalogs to build 
a proposed purchase list to establish 
source and a magnitude of cost. Allied 
radio and many other suppliers had 
excellent selections of everything 
necessary to fabricate a device such as 
this upsm. However, in these days we 
find that this is no longer the case and in 
many instances critical components are 
either just not available or are only listed 
on auction sites at costs that pretty much 
kill the project. Therefore, another 
driving requirement has become: can this 
item/component be obtained? DoI have © 
something in my junk box that could be 
substituted? Do I know anyone who 
might part with the needed item? Can I 
visit the next sequence of swap meets and 
have reasonable expectations of finding a 
serviceable part/component/module?” 
So, earlier than really convenient, we 
find we must put together a postulated 
critical parts listing and depending on 
the anticipated/experienced availability 
of the part(s), warp the design to 
accommodate what 7s available. i 

In the case of the USPM (2007), the — 
drivers were mostly the “iron,” i.e., ‘ 


filament and plate transformers, power _ 
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supply chokes, driver transformers and 
perhaps importantly, the 
modulation transformer. 
Blind alley number four, selecting 
the iron: transformers and chokes. 
In my case, the most difficult challenge 
you may face was my easiest! I had in my 


most 


array of junk a new-looking, Collins 
Radi, 350 


transformer. No idea what equipment it 


watt, modulation 
may have been used in, but the words 
“Collins” and “350 watts” got my 
attention! I made no attempt to deduce 
the primary or secondary impedance; I 
simply assumed any miss-match could be 
accommodated. I was very fortunate; it 
works perfectly using two 6146s in P-P 
with negative-cycle loading and an arc 
gap. However, as I gathered operating 
time and on-the-air experience with the 
UPSM I did find that some transmitters 
(i.e. ARC 5) “sounded” better with the B+ 
set at 500V rather than 600 volts. Just 
reacting to reports, I can’t “see” any 
difference on the ‘scope. 

The plate transformer(s) for the power 
supplies turned out to be the genesis of 
my next “blind alley” A good friend 
donated a beautiful 220/120V primary 
transformer with two separate high 
voltage, center-tapped windings, one 
500V CT and one 600V CT! This was 
just too good to pass up because I wanted 
more than one high voltage supply and 
the dual voltage primary provided a 
natural “tune-operate” selection. The 
transformer had several filament windings 
but they were not used as I had already 
selected four 6.3V, 6 Amp filament 
transformers with taps on the primary 
for 115V and 120V AC. This provided 
all the filament voltages I would need 
and added provision for a “boost” switch, 
should the voltage sag for any reason. 


The HV transformer remained cool with 
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a 200 mA. load on either winding. So I 
proceeded to incorporate this transformer 
in the final design. But, one more thing 
escaped my notice and was not discovered 
during the “requirements” phase. 
Namely, if you have a separate plate 
transformer that must supply a// the high 
voltage for the UPSM and the connected 
equipment, you cannot key the primary 
of the transformer or the receiver(s) go 
dead! No problem, thought I, simply key 
the high voltage “on” and “off” for push- 
to-talk. 

As you may have already realized, this 
was a foolish approach because 
“switching” on-and-off high voltage 
(800V no-load) will entail the necessity 
of dealing with some “make” and “break” 
arc activity. [he intensity (and therefore 
the potential destructiveness) of these 
little “fireworks” inside the relay enclosure 
will depend on the inductance and 
capacitance involved in the circuit to be 
“switched” as well as the voltage(s) 
encountered. Although I was careful to 
place the relay(s) on the /oad side of the 
power supply filter and bleeder circuits, 
the long cable runs to and from the 
UPSM-serviced transmitters; and the 
cumulative reactive component inside 
these transmitters was more than enough 
to initiate “make” arcing and sustain 
“break” arcing. After several months of 
otherwise trouble-free power supply and 
PTT operation the arcing eventually 
formed a nice carbon path across the 
relay armature miocardia to ground and 
we had a small fire inside the relay 
enclosure. The smoke was accompanied 
quickly by a line fuse opening. 
Fortunately, only the relay was destroyed. 

My first solution to this (preventable) 
problem was to replace the relay with two 
larger relays with the contacts in series 


and with modified armatures that offered 
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really wide spacing when “open.” This 
solution worked but I kept the UPSM on 
its side so there was visibility through the 
plastic relay enclosures (they are under 
the chassis and not visible unless the unit 
is upended). Looking carefully at the 
contacts during PTT switching at normal 
power levels revealed that we still had 
some degree of “contact fireworks” on 
make-and-break. 
Enter the Next Band-Aid: 
SNUBBERS! 

Internet research into the design of 
simple R/C arc suppression circuits to 
place across relay contacts (“snubbers”) 
resulted in many pages of data including 
one multi-page PDF file of math. After 
struggling through calculations and 
reviewing simple examples to determine 
the R and C values for an effective 
snubber® I discovered I had no 
components on hand that were “in the 
ball park.” Ham-radio = innovation: | 
used what I had on hand that intuitively 
seemed a good idea (0.39 pFd @ 2000V 
and 5.6k). 

Again, Someone up there likes me because 
these resistor and capacitor values worked 
perfectly and the fireworks are now almost 
nonexistent. (Caution, using too much 
capacitance and insufficient resistance 
may reduce or eliminate the fireworks, 
but may erode the contacts more quickly 
than you wish.) 

Summary for Selecting the Iron 

Please keep in mind that if you follow 
my path with such a project as this, you 
will have to produce quite a few voltages, 
both filament and B+. In the figure 3 
block diagram you will see that two 
filament voltages (of the many produced) 
were selected for export to the receiver 
and transmitter ports. In addition to 
these, internal relay voltage supplies and 
regulated supplies for the modulator were 
developed. A “spot” voltage was exported 
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as well as +300V, + 600V and +700 volts. 
All of these B+ voltages were obtained 
from one physical transformer with a 
120V/240V primary. As I hope I have 
explained, this approach led to many 
complications that could have been 
avoided had I used separate transformers 
(at least) for the transmitter-directed 
voltages and the receiver-directed 
voltages. If possible, do yourself a favor 
and use separate transformers to avoid 
high voltage switching. I would even 
suggest, if possible, using separate 
transformers for a//the B+ power supplies. 
Epilog 

Why did I set out on this project with 
such determination to enable any receiver 
to be paired with any transmitter? The 
answer to this lies in the main station 
here at KFGAR. I have set up my station 
to run about 15 separate transmitters 
and receivers and for the last 30 years (as 
far as I can remember) I have had no 
patience with the need to haul around 
coaxial cables and PTT/mute lines to 
“pair-up” transmitters and receivers. This 
has been both a blessing and a curse. The 
blessing(s) are obvious, the curse is only 
apparent when you “look behind the 
scenes” and realize what an overwhelming 
number of coaxial cables, coaxial switches, 
power sensing circuits to protect preamps 
(mostly used as multicouplers for 
receivers) and relays to mute a// the 
receivers when any one of the transmitters 
is placed in the “transmit” mode. The 
two exceptions are: (1) my “military” 
station where radio sets are dedicated to 
reflect their original tactical use* and (2), 
my “Bendix Corner” where the UPSM is 


the boss and runs the show for receiver 


if 


i 


and transmitter pairing. Four stations — 
are resident in the ham room, the “main ~ 
station” where a 48-hole Trompter patch — 


panel and 6 rotary coaxial switches do ~ 


the configuration, the “military station” — 
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where dedicated pairs are selected using a 
6 position coaxial switch; the “Bendix 
Corner” where the operator selects the 
pairing by inserting 3 plugs per pair 
(transmitter power/control, transmitter 
antenna and receiver power/control) and 
the CW-only station which is the 
complete Drake II Line plus accessories. 

Why a development cycle that has drug 
out for more than 10 years? Well, many 
reasons can be found, but the four that 
are the most significant are: 

1) I didn’t really do a very exhaustive/ 
complete job with the original detail 
driving requirements selection. You can 
do better! 

2) Parts failure brought about by 
selecting inappropriate components, 
badly used, junk-box components and 
poor design (see #1 above). 

3) By the time you read this (Lord 
willing) I will be celebrating my 85th 
birthday — and the workmanship, time 
on the bench per day and the quick, 
logical thinking process is a little slowed. 
I, along with many of you, Iam willing to 
wager, have spent some years on a bench 
as an electronics technician turning out 
really beautiful prototype equipment. 
However, hitting the end of the soldering 
iron with the solder today is no longer a 
natural, unconscious act. 

4) New radios are always being added 
to the stable of UPSM-serviced 
equipment, the latest being a marine 
radio with onboard receiver and 
transmitter and its own relays, etc. which 
requires some small modifications and/ 
or additions to the basic UPSM. Like 
painting a boat, you are never really done! 

Would I do it again? In a heartbeat! | 
dearly love to operate the Bendix 
Transmitter with the BC-312 or one of 
the ARC-5 category receivers on 75M 
AM roundtables. A scope monitors the 
selected transmitter envelope and a 
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counter watches the various VFOs, MOs 

and crystals. Operating the 1940-era 

equipment is really ham radio for me! 
Notes and References 

1. The changes in rules and regulations 
concerning the examination/issue of 
amateur radio licenses between 1948 and 
1951 would be an article in itself. My 
brief study of this history showed that 
almost nobody agrees on what was 
directed or when, the district 
commissioner offices were apparently 
receiving a regular series of changes — at 
odd intervals. My uncle who worked for 
the Treasury Department finally went 
over to the FCC and “expedited” the 
mailing of my ticket! 

2. http://www.auroralchorus.com/ 
hooperdy.htm. (Check this out for VLF 
action — see http://home.earthlink.net/ 
~billnroo/ for audio) 


3. ARRL handbook, 1962 edition, page 


276 A_6146 Modulator and Speech 


Amplifier 
4. See the May 2004 issue of Electric 


Radio (number 180) cover photograph 
shows my “Tactical Grouping.” 

5. https://www.digikey.com/en/ 
articles/techzone/2014/aug/resistor- 
capacitor-rc-snubber-design-for-power- 
switches. Also check: 

www.bendixradiofoundation.com/ For 
a history of Bendix Radios in WWII and 
before. 

Special thanks to my granddaughter, 
Sharayah, for helping me with this article. 
Also thanks to the group of hams on 
3877 who encouraged me to persist and 
granted me lots of “air time” to sort out 
problems. Frank, WAGRBQ, was 
especially helpful in donating needed 
parts and suggesting innovative design 
approaches. 


ER 
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A Homebrew Kwikette Tool 


By Joe Eide, KBOR 
Eau Claire, WI 
jbeide@charter.net 


Sprague used to include “Quigs” or 
“Kwikettes” with some of their capacitors. 
I have always known them as “Squigs.” 

These devices had a Copperweld wire 
core, had an inner layer of flux and an 
outer jacket of solder. The idea was to be 


“000002 .2 
NPO 


Halla 


packaging. 
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These are original Sprague Kwikettes in their original 


able to replace components quickly. 

This was accomplished by cutting the 
old component leads, inserting the old 
and new leads into the Squig and apply 
heat to melt the solder. 

I normally like to remove the old 
component leads completely from their 
attachment points and then wrap and 
solder the new leads. This gives a strong 
mechanical and electrical connection. 
However, some 
times the connection 
point is fragile or quite 
inaccessible. In those 
situations I[ may 
consider using a “Squig 
Like” technique. 

That being said, | 
puta little tool together 
that works quite nicely. 
I don’t remember 
where I got this idea, 
but I was not the first 


to think of this. 


ali 
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This Package Contains 


KWIKETTE™ Soldering Aids 


NOBODY ELSE HAS KWIKETTES 
YOU GET 'EM 
ONLY FROM SPRAGUE PRODUCTS 


The KWIKETTE Connectors are an exclusive 
Sprague development... designed to take 
some of the headache out of parts replace- 
ment problems, Even printed circuit and 
“rat's nest” replacements can be simplified 
with KWIKETTES, as easy as A-B-C! 


Snip leads of defec- 
tive part about x,” 
from terminal. The 
remaining wire stubs 
should be about haif 
the length of a 
KWIKETTE Connector. 
{f stubs are tarnished 
or dirty, scrape clean. 


Slip KWIKETTE Con- 
nectors over stubs. 
Snip leads of new part 
to proper length and 
insert into KWIKETTE. 
If leads are fine wire, 
overiap ands of wire 
inside the KWIKETTE 
Connector. 


— 


lf leads are heavy 
wire, butt ends of 
wire inside the 
KWIKETTE. 


tf the KWIKETTE 
doeg not now fit 
snugly, it may be de- 
sirable to squeeze 
gently with pliers to 
hold it in place until 
heat is applied. 


Heat the KWIKETTE 
with soldering gun or 
iron until solder 
flows. Do not add fiux, 
do not add solder — 
they are already in the 
KWIKETTE Connector. 


Sprague enclosed this instruction sheet 
in each box. 
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A common plastic pocket 
screwdriver was modified as 
described in the text. 


The end of this plastic screwdriver was 
modified to contain two round brass 
tubes and a long piece of stiff piano 
wire. This formed the new tool. 
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Here are a few pictures of the Sprague I found a small pocket screwdriver and 
products and also the tool. I am rolling heated the shaft with a small torch until 


bare wire, but normally it would be the —_ I could separate the plastic handle from 
leads of a capacitor or resistor. Then a __ the shaft. 

little flux, solder and maybe some shrink I found a piece of what I call “piano 
to install the component. wire” and a couple sizes of brass tubing. 


First, a piece of bare wire stock is bent at an angle and pushed into the brass tube 
in the end of the new tool. 


Second, the bare wire is bent around the stiff piece of piano wire to form the new 
Kwikette. 
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A wire at the left side has been inserted into the Kwikette on the right. Now the 
connection is ready to be soldered. 


These items can be found in model or 
hobby shops. 

I then drilled the plastic handle to 
allow insertion of the piano wire and the 
two sizes of tubing. These can be pressed 
or epoxied into place. 

The piano wire is stiff and protrudes 
out of the handle an inch or more. The 
two tubes extend out about 1/3" and can 
be reinforced with heat shrink or soldering 
the outside of the brass tubes or both 
shrink and solder. 

The piano wire is around .05" diameter. 
The brass tubes have an inside diameter 
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of around .035" and .05". They just need 
to be big enough to accept the lead size 
you normally work with. 


AWG 20 is .032" diameter and AWG 
18 is .04" diameter. 


ER 
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Simple Heathkit Moha 
By Phil Legate, ACWOB 


are@reagan.com 


I received this Mohawk at a hamfest in 
the summer and thought it would be a 
good upgrade to my KnightKit R-100A — 
and I wasn’t disappointed. 

I slowly brought it up on the Variac 
and it had audio and RF amplification 
from my Agilent signal generator. A bit 
of hum was present but most likely due to 
old filter caps. I would take care of that 
later. 

The only two objections I had to the 
Mohawk in terms of performance were 
bassy audio and slow AVC. So I looked 
through back issues of Electric Radio and 
found a number of modification articles, 
but I couldn’t see making the level of 
modifications discussed when I only had 
two minor areas upon which to improve, 
and was otherwise satisfied with the 
overall performance. 


vas 


wk RX-1 Modifications 
This circuit replaces the filter at the grid 
of the 12AT7 audio voltage amplifier. 
The original circuit, which consisted of a 
220k resistor with 500 pF caps at each 
end, had a roll-off beginning at 1500 Hz. 
I wanted a higher roll-off frequency to 
reduce the as-built roll-off, so I chose a 
100k resistor with a 470 pF capacitor at 
the grid point. This resulted in a 3.4k 
roll-off which reduced the bass, and of 
course increased the high frequency 
response. The 500 pF capacitor at the 
detector side was removed and a 330 pF 
capacitor was placed at the SSB/CW/AM 
switch to remove any residual 50 kHz 
signal and noise. My thinking was, let’s 
remove any residual 50 kHz signal and 
noise as close to the source as possible. 
The SSB/CW/AM switch position was 
the most convenient because there was a 
chassis screw very near it for mounting 
the cap and a #6 grounding lug. 


The schematic components marked 


Figure 1 is the audio modification. with a “*” also show three other 
From Audio Detector 6BJ7 Circuit B+ (230V) 
Be At SSB/CW/AM Switch with #6 Ground Lug to Chassis 
CF1* At SSB-CW/AM Switch Rp1* 
50kHz RF and 10k 1W 
Residual Noise Shunt c oe 
Cc 
CC1 ne - : 7,1 
pe 12AT7 —_| .0033 uF 600V,, 
Film 


330 to 470 pF 500V Mica or ceramic 


Rg1 * 


Rg2 


470k 


RF1* * 
1 Meg <t7 ~~ Rk2* 47 uF 
100k 330 2W ® 
3.4 KHz Roll-Off : Rk3 
STDBY/REC. 
, 15k 
Figure 1: The Mohawk Audio Improvement 
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50 kHz IF 
| | 6 jc 
CC1 = Grid of 6826 RF Stage | CC2 Grid of 6BAG 1.682 MHz Ist IF Stage | BJ7 
os : eas we | a : dolce | Pin2 Dae 
| Log ‘Gels 
Rfg1 | 
| LIFS bP Xy Rave1 
1 Meg | > | ? 
| ; © Pint 
: : h 1 Meg 
| CaveRF | 1 CavelF | I 
Rfg2 | RgIF 4 | CAVCF 
.005 | .005 | 
400k | 100k | i 
n | | 
AVC | AVC | 
| | 
| | 
| | 
| | 
| | 
| | 


Figure 2: RX-1 AGC Mods 


components that were changed: the DC 
decoupling cap, the cap across the audio 
output transformer, and a larger value 
cap across the power amp’s cathode 
resistor. A larger amount of audio is now 
available with a much better frequency 
response. 

Figure 2 is the AVC chain which was 
modified for a quicker attack time and 
release time — that is based solely on my 


personal AVC preferences. 
Figure 3 was built because the rectifier 
failed during some later testing and is 


T1S 


presented here only if it you decide not to 
use the 5V4. An octal pin saver socket 
from A.E.S. was used to build the 
replacement rectifier. | upgraded the filter 
capacitors to 47 pF and 150 pF at 350V 
on a terminal strip because I wanted to 
keep the shiny cap can. The B+ only 
increased by about 7 volts for these mods. 

The only tube replacement was a 
12AT7 audio voltage amplifier that later 
became noisy. All other tubes are still 
original and test good to excellent on my 


Hickok 533A tube tester. 


aie +230Vdc 


7H 150 mA 
C1 C2 


150 uF 350V 


SOs 
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A Marconi “T” Antenna for 630 Meters, and More 


By Dave Stinson, AB5S 


arc) @ix.netcom.com 


I’ve been having some fun here in 
North Texas on the new band at 630 
meters (472-479 kc) using the ATD/ 
RAX ‘and? the GOR+287. Vintage 
equipment on this, the most “vintage” of 
bands, is particularly satisfying. I have 
worked local and the Midwest and am 
being heard in the Northeast since 
switching away from using “make shift” 
HF antennas to asmall Marconi “T” like 
the one used on Titanic-era ships. (See 
figure 2.) The “T” section is four 24-foot 
horizontal wires, using lightweight 
spacers to form a large rectangle at about 
40 feet. A vertical down-lead connects to 
the center of the rectangle and is fed RF 
at the bottom. It is directly above my 
barn, which has a tin roof. I ran a cable 
across the barn’s roof using screws to tie 
all the tin under the antenna together 


and connected that to my extensive 


wavelength long. The simplest way to 
understand such an antenna is to think of 
it as a large, unshielded, resonant tank 
circuit. The large flat top or “top hat” is 
a capacitor plate. The grounded tin (or 
chicken wire) is the other capacitor plate. 
A large installation of ground radials 
serves the same function, but in the ‘80s 
on my 1750 meter station, an installation 
of 30 ground radials worked no better 
than the “chicken wire ground plane.” 
Earth or “dirt” can also be the other 
capacitor plate, but it’s lossy. Something 
grounded with good conductivity in the 
near field, like tin or chicken wire, will 
reduce near-field ground losses and 
dramatically boost your signal. Between 
the two capacitor plates in our tank circuit 
is the resonating coil and the vertical lead 
up. There are many factors which 
contribute to how this thing works, but 
we ll examine the most significant. 
Refer to the figure 1 drawing. I won't 
quote mathematical formulae because 


ground system. I Had 
great success in the 
1980s ives) 
meters (189 kc) using 
this design. In that 
case, the “ground” 
end of the antenna 
504 feet. of 
grounded “chicken 


on 


Radiator ~ 


Was 


wire” fencing directly 
underithe. : 
This is an 


“electrically short” 
antenna, being less 
than a tenth of a 


Figure 1: The 
Marconi Flat Top 


Vertical ~~ 


F Marconi Flat Top 


2 

a ; 

: a 
«2 = 
: 3 

2 


Groundod Tin 


Capactance Current Flows: 
1. Coil to Ground (lossy) 

2. Vertical element 

3. Capacitor Plates 

4. Ground Return (lossy) 
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they are available and there is an iron rule 
in technical writing: “For every 
mathematical formula in your piece, half 
of your readers will immediately abandon 
you and go play with their phones.” 
How much signal an “electrically short” 
antenna radiates is a function of total 
losses in your system that include IR 
resistance, ground conductivity and 
loading coil capacitance to ground, 
among others, and how high in altitude 
you can get significant current to flow in 
your radiating element. Each element of 
the system has a capacitive value to 
ground. First is the loading coil; it has a 
fairly large capacitance to ground, but it 
has no altitude so it does not significantly 
radiate. Next is the vertical element, 
which has a small area compared to 
everything else, so it’s a small capacitor 
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plate. Last are the “top hat” and ground 
elements, which form a relatively large 
capacitor. | 

If we remove the “top hat,” leaving the 
vertical element, one can think of it as a 
series of capacitors in parallel, getting 
smaller and smaller as we go up the wire, 
since the small wire area is getting further 
and further from ground. If we put power 
to this “tank circuit” larger currents will 
flow in the bottom segment of the vertical 
element because it’s closer to ground. 
Only a tiny current flows from the very 
top of the vertical. Since how much signal 
gets radiated is a function of the altitude 
of the point in question and the current 
in it, most of the current is at low altitude 
and radiates only a fraction of the available 
power. 

If, however, we add the “top hat” the 
situation will change. 
We still have the small 
capacitors from the 
vertical element, but 
now there is a much 
larger capacitor to 
ground at the very top- 
the highest altitude we 
can reach. The “big” 
capacitor between the 
“top hat” and ground 
will develop a lot more 
RF current than the rest 
of the system and, since 
the vertical element is 
in series with the “top 
hat,” that 
current appears at the 
highest altitude end of 
the vertical, and thus 
radiates much more 
than before. 


system 


Figure 2: The Flat Top 
Antenna at AB5S 
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Figure 3: This is the classic ATD-RAK rack in Dave’s shack. 


One may be surprised to learn that the 
“top hat” horizontal element radiates very 
little. Because the antenna is “electrically 
short,” the RF waveform in the “top hat” 
at any instance is almost exactly 180 
degrees out-of-phase with that in the 
“ground,” the only difference being the 
distance in electrical degrees up the 
vertical element, so the fields from the 
“top hat” and “ground” phase-cancel each 
other, leaving significant radiation only 
from the vertical element. The “top-hat” 
is a capacitor plate—a non-radiating 
loading device. It adds no more “length” 
to the antenna than its wire diameter. 
This is an important concept if one is 
interested in 1750 meter work, where 
regulations limit the length of an antenna. 
If one is going to count the “length” of 
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the non-radiating, capacitive-loading 
device, then by the same logic one must 
includethe length of wire in the loading 
coil—an absurdity. 

Many thanks to John Langridge 
(KBSNJD) for his excellent counsel and 
leadership on this new band, to Mike 
Hanz (KC4TOS) for invaluable help in 
getting the vintage rigs cooking, and a 
salute with fondest memories for the 
awesome Western 1750 Meter Group of 
the 1980s — Mike Medeke, Jim Ericson, 
Cliff Buttschardt (RIP, Cliff), Max 
Carter, Carl Lundgren, Keith Olson, and 
so many more who helped a young “noob” 
learn how to “get out” on longwave. 


EM 
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The AWA John Rollins Memorial DX Contest 


By Joe Fell, W3GMS 


John Rollins — W1FPZ — became a SK 
in 2008. To honor him and his many 
outstanding contributions to the AWA, 
the previous OT DX CW contest was 
renamed the “John Rollins Memorial DX 
Contest.” John was a master builder of 
old-time gear and many of his creations 
are still used on the air. 

This is a CW contest designed to favor 
those using low power equipment 
designed and or constructed before 1960. 
If you're using this type of gear, 
multipliers are awarded. This contest is 
designed to promote long distant QSOs. 
Station may participate with 1960 and 
newer gear, but you will not have the 
multiplier advantage. Special mention 
will be made for the longest distant QSO 
made in the event. There is a limit of one 
contact per station per band. 


As with all of our AWA “ON AIR” 
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events, you do not need to be an AWA 
member to participate. We ask that all 
stations send in a log, even if you have 
just worked a few stations. If possible, 
please send in a picture of the gear you 
used during this event. Any comments 
about the event would also be welcomed. 
Pictures and comments could be a 
candidate to be posted on the AWA web 
site. [he winner will receive a plaque. 

Typical equipment used in previous 
contests include Hallicrafters HT-37 and 
SX-111, Drake 2B and Johnson 
Navigator, Collins S-1 Line, Eico 720 
and Hammarlund HQ-129, Homebrew 
6L6and RME69, and ARC-5 transmitter 
and BC-348. Just about all homebrew 
tube gear qualifies if the tubes were 
available prior to 1960. You can also use 
modern (post-1960) gear, but your score 
will be lower. 

Dates: Wednesday March 13, 2019 at 
2300 GMT to Thursday March 14, 2019 
at 2300 GMT and Saturday Mar 16, 

7 2019 at 2300 GMT to Sunday 
March 17, 2019 at 2300 GMT 

Bands: 40 and 20 Meters 

Rules: Further details can 
be found on the AWA web site 
located ag hetp:// 
www.antiquewireless.org/ 
Simply click on the “On Air” 
event and follow the link to 
the John Rollins Memorial DX 
Contest. 


This is the station that Jerry 
(W1ZB) will be using during 
the John Rollins event this 
year. Jerry is also the AWA 
Event Coordinator for this 
event. 
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DX’ing During Periods of Low Sunspot Activity 
(From a Vintage Gear, Little Pistol’s Point of View) 


By Ken Miller, KOCTW 
k6ctw@earthlink.net 


Before going any further, if you think 
this write-up contains a magic spell or 
incantation to enable QRP-DXCC in a 
weekend, you might want to skip to the 
next “article! However,’ if ‘you-are 
interested in the observations and 
opinions of newbie DX’er, trying 
desperately to get to 200 confirmed with 
limited equipment and antennas, please 
continue on. Then the obligatory 
disclosure statement: Your Mileage May 
Vary (YMMV), void where prohibited, 
taxed, licensed, yada, yada, yada. 

About 5 years 
approaching 50 years in ham radio, 
almost 100% NTS CW traffic handling, 
my work schedule changed and began to 
put a real “crimp” into my hobby, 
especially availability at scheduled net 
times. These changes also seemed to 


ago, and after 


indicate that maybe it would also be a 
good time for a change. Thus came to 
fruition the idea to add a new way to 
create some excitement and a new 
chapter, into my ham radio journal. That 
idea was a hybrid effort combining two 
elements; a passion for the restoration 
and usage of 1960’s vintage Novice/ 
General-class gear, (in this case, a fully 
restored Heathkit DX-60 transmitter and 
Drake 2-B receiver combination), and 
then using that older equipment to 
attempt to make DXCC CW! 

Thoughts on DX’ing with Vintage 

Gear 
Before going on, it’s probably good to 
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note some of the “special considerations” 
discovered so far, when chasing DX with 
vintage gear. First and foremost, your rig 
should be stable and have nearly zero 
drift. With tubes, that obviously means 
that the gear needs to have been on long 
enough to have fully warmed up and thus 
settled down before beginning each 
session. Another is to make sure the rig is 
properly tuned up and the antenna is 
properly loaded for the section of the 
band that is to be searched. Vintage rigs 
are not, with only a few exceptions, (e.g. 
100V, 200V) 


broadband with “no tune-up required.” 


Central Electronics 


Oh yes, and generally you can forget the 
computer/internet and DX spotting sites. 
With vintage gear, low power and simple 
antennas, unless you are a very seasoned 
and skilled DX’er, and have a bit of luck, 
chances of getting through the pileups, 
which those “spots” usually create on the 
rarer DX, are kinda slim. The best method 
for vintage gear operators is to stay away 
from the “spots” and “do it the old 
fashioned way”: listen, listen and then 
listen some more! The good news about 
the big pileups for the vintage gang is 
that it means that most of the stronger 
stations will be chasing the “big fish,” 
giving you the chance to work the “smaller 
fish.” Also, try getting on the air at “off” 
times, when the folks with the latest 
super transceiver, legal limit amps, big 
antenna arrays, etc. etc. are still sleeping! 

Additionally, here are some thoughts 
on fighting the pileups — if you must. 
Since vintage gear won't enable listening 
to the DX station in one ear and the 
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pileup in the other, and the transmitter, 
also being on the 2nd pileup frequency, 
here is an example of a way to mitigate 
that limitation. First, spend a bit of time 
learning the DX operator’s listening 
pattern. For instance, maybe the DX 
starts his sequence listening up 1, and 
then each following QSO is up a little, 
say around 300 Hz, until reaching up 3 
then goes back and starts over. Using this 
example, zero-beat your VFO on the 
next station that is up only about 1, back 
at the start of the sequence. Then move 
your VEO up 600 Hz and wait till the 
QSO on the +300 Hz mark is over and 
then call. The reason is, with all that has 
to be done with a vintage transmitter and 
VFO, it’s virtually impossible to be as 
fast as those with more modern gear to 
track your VFO moves and this method 
provides just enough “slack.” This has 
worked more than a few times when luck 
also favored the vintage station. 
Getting Started 

When starting this chase, and initially 
knowing very little about DX’ing, the 
first order of business was to evaluate if 
this were a reasonably “doable” endeavor. 
Once established as a possibility, the 
second was to read/study all that was 
available from people who had actually 
accomplished something similar. Luckily 
it didn’t take much searching to identify 
that “The” definitive guide could be 
found in The Complete DX’er by Bob 
Locher, W9KNI'. This superb tome (and 
a really fun “read”) starts with the basics 
and guides you through intermediate and 
advanced techniques, all of which are 
geared to getting alot more DX into your 
log and confirmed. The book contains so 
much valuable information that it has 
continued to be a reference, even after 


multiple readings. Bob’s other book, A 
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Year of DX?, is not only a chronicle of his 
chase in one of the year-long CQ DX 
marathons® but is another valuable 
information resource in its own right. 
Both of these books along with countless 
other articles/reports, etc., provided a 
wealth of information, and frankly 
encouragement. Thus also began a regular 
weekly regimen to review the data in the 
ARRL DX Bulletins* and Tad Cook’s 
The K7RA Solar Update® from the ARRL, 
as well as bulletins from DX-World® and 
DX News’. All of this lead to the 
conclusion that the goal of DXCC CW 
with simple equipment was not only 
achievable, but would also be a lot of fun. 
Fortunately, better solar conditions and 
the fact that the initial 100 DX contacts 
were of the more easily obtained variety, 
the DXCC CW award was completed in 
December of 2016. As well might be 
imagined, after the investment of this 
amount of time and effort, the DX quest 
had now become more than just a fun 
ham radio “bucket list” goal, but had 
become a truly engaging and addictive 
adventure! You never know what new 
signal might appear on the bands from 
far away and exotic places, and then 
upon completing the contact, realizing 
that it was possible, vacuum tubes and a 
wire! The special challenge, as the DXCC 
totals got higher and the DX more rare, 
was that solar conditions were descending 
into another solar minimum. 
Ghissiowas “thavicchapteti2sd: ‘in 
Propagation in a Time of Low Sunspots, 
written by Jim Henderson (KF7E) in A 
Year of DX? became so relevant. In 
reviewing the list of contacts that had 
been gathered towards the initial DXCC 
CW award and re-reading this chapter 
(yet again), a plan to create a detailed set 
of observational records for each 
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following DX contact was developed. 
This was to be a central part of the (now 
completed) quests for DXCC 40 meters 
(all CW and DX-60/Drake 2-B) and 
then DXCC CW 150. With some luck, a 
bit of diligent listening and a continually 
developing understanding of the DX 
propagation mechanisms, there will 
eventually be a submittal at the 200 level. 
The Scientific Approach 

The plan is, that with a more scientific 
and data-based approach, and as the 
volume of data increased, continuing 
analysis would indicate what solar and 
geomagnetic mechanisms were “working” 
that would enable DX contacts, and thus 
provide more predictive guidelines as the 
DX hunt continued. Also, as a reference, 
the very well regarded VOACAP® on- 
line HF predictions for Circuit Reliability 
was to be captured with each entry. 
Circuit reliability is the predicted 
percentage of days in the month when 
the signal to noise ratio (SNR) value will 
equal, or exceed, the threshold value for 
the given transmit mode to enable reliable 
communications. For example, the 
threshold value for CW is 24 (dB-Hz). 
Other elements recorded from the 
VOACAP site include the short path 
direction and distance to the contact as 
well as the potential for greyline 
enhancement at both the local and DX 
station. General data captured are, date, 
time (UTC), call sign, frequency band, 
and mode, power, DX stations “real” 
RST (the S-meter reading). Additional 
solar and geomagnetic data from the space 
weather site® are also recorded. 

A Reference 

Before continuing, it’s appropriate to 
give a little information about the 
VOACAP program that is being used as 
a reference. The VOACAP software uses 
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a number of elements in its predictions, 
including a local noise value, smoothed 
sunspot number (SSN) and the antenna 
take-off angle (TOA). Note that all of 
the predictions that were reported for the 
data gathered is with the method set to 
auto, where the program acquires the 
smoothed SSN value from the WDC- 
SILSO, Royal Observatory of Belgium. 
These values are the predicted SSN value 
and are calculated many months in 
advance, but are readjusted at regular 
intervals. Lots more information and links 
are provided to explain all of this at the 
official VOCAP blog site’. 

The other elements used with the 
VOACAP program are user selectable 
settings for the mode, location of the 
transmitting and DX stations, power 
output and basic antenna configuration. 
The location used for the transmitter was 
set to “W Los Angeles CA” using the 
pull-down menu, which is close enough 
to this QTH (approx. 35 mi west) rather 
than the grid designation. The power 
setting was chosen based upon the rig 
used for the contact. After finishing 
DXCC 40 meters, this was no longer just 
the DX 60 (set at 50 as this is the closest 
value to the actual 40 watts output) but 
would also include the station’s Elecraft 
K2 at 5 or 50 watts (with the companion 
amplifier). The K2, besides being a super 
rig, also allowed for contacts on the 
WARC bands that the other gear does 
not. The old reliable Drake C-Line twins 
(R-4C/T-4XC) at 120 watts ‘was 
employed when the DX station was just 
not responding to the lower power CW 
call, which as can be noted, was not very 
often, and it was not a new country/ 
entity needed for the endorsement chase. 
The anomaly in the data is the single LSB 


contact at 100 watts, which was a contact 
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with a South African station using a 
Collins KWM-2A that is in the process 
of being fully restored. The TX antenna 
chosen for all bands was a dipole at 10M 
(33 ft.) as this is closest to the actual 450 
ohm ladder line fed inverted V antenna 
at 40 feet at this QTH. The RX antenna 
settings were left to the default values. 
Solar Data Definitions 

The propagation related solar and 
geomagnetic data recorded has all been 
gathered from the space weather site’. 
This includes the current solar flux, 
sunspot number, solar wind, proton 
density, and the Kp value. Although most 
reading this will already understand why 
these various data points were recorded, 
especially the old standby element, 10.7 
cm solar flux, for those others, some 
definitions are probably in order. 

The sun spot number (SSN) is a rather 
strange number as it is not exactly what 
the title suggests. Roughly the number is 
developed by taking the number of 
sunspot groups and multiplying by 10 
and then adding in to total number of all 
sunspots. Thus, if there is just 1 sunspot 
group, which is comprised of only 1 spot, 
the SSN would be 11. Note that this is 
not exactly what the VOCAP program 
uses, as its SSN is based upon the Lincoln- 
McNish smoothing function obtained 
from WDC-SILSO as noted above. 

Solar wind speed is another element 
recorded, and one that Jim (KF7E) notes 
in his chapter in A Year of DX, may have 
an effect on propagation when the SSN 
and solar flux are at or near minimums. 
This value, representing the speed of 
energized and charged particles (electrons, 
protons and alpha particles: 2 neutrons 
and 2 protons combined) from the Sun 
vary dynamically, in speed (high = 800 
km/s, low= 300 km/s) temperature and 
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composition. A normal solar wind speed, 
as it leaves the sun, is around 400 km/s. 
When “Earth directed” they interact with 
the Earth’s magnetic field and can 
produce storms in the magnetosphere. 

Average proton density for the solar 
wind is 8.7 protons per cubic centimeter. 
This too may have had a direct positive 
effect during solar minimums, as with 
the solar wind, that being that in times of 
higher solar activity, the very limited 
effect of this, and the solar wind, is 
completely overshadowed by the higher 
10.7 cm solar flux. 

The Kp value is computed every 3 
hours and is a near-real-time indicator 
for the geomagnetic conditions of the 
planet. It is computed using data from 13 
geomagnetic observatories around the 
world. The values range from zero to 9 
and represent the magnetic effects of 
solar particle radiation and its potential 
for geomagnetic disturbances. The verbal 
descriptions of the various levels within 
that 0-9 range are as follows: 


Oia: 2h Oiniet; 
3 = Unsettled, 
4 = Active, 


5 = Minor Storm, 

6 = Moderate Storm, 

7 = Strong Storm, 

8 = Severe Storm and 

9 = Extreme Storm. 

Hopefully this brief overview and 
simplification will help, but more 
complete information can be obtained 
by starting your reading with Carl 
Luetzelschwab’s (K9LA) article The Sun, 
the Earth, the Ionosphere '° on the ARRL 
web site. Another source would be the 
Australian government’s Space Weather 
Services site'’. As an aside, if you're major 
operating is more locally oriented, L.e., 


HF nets, check out their Hourly Area 
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Prediction (HAP) charts in reference 12, 
and then select the major city closest to 
you. These charts show, using colors, to 
represent the recommended HF 
frequencies, those that are optimum for 
base to mobile communications over that 
distance at the current hour. These have 
been found, over a number of years, to be 
very accurate when verified against actual 
conditions on a number of HF, CW 
traffic nets. 
Preliminary Data Analysis 

OK, now with all of the techno-babble 
defined, it’s time to take a look at the data 
and see if it’s possible to glean any insights 
from it. As of the start of writing this 
article, the data includes 165 DX contacts, 
of which there are 48 where the VOACAP 
software had a prediction of less than 
50%. Additionally, there are 25 of those 
(See table 1) that are particularity 
interesting where the VOCAP percentage 
was below 20%. The time period is from 
June of 2017 to the end of November 
2018 (18 months). As many will have 
noticed, this is still a very small number 
of contacts with which to infer results, 
however, it does illustrate what elements 
and patterns are being examined. By the 
way, if you would like a copy of the entire 
spreadsheet, including updates as more 
DX contacts are added, just send an email 
to the author. 

Starting with the solar flux (SFI) and 
the daily sunspot number (SSN), the 
general rule is the higher the better 
because having a SFI increases ionization 
which also increases the maximum usable 
frequency which makes longer distance 
communications possible. Also, a higher 
SSN also generally indicates a higher 
SFI. The 1st anomaly with these 
indicators was a contact on July 12th, 


2017, with the TX5EG (French 
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Polynesia) DX’pedition where the SFI 
was 91 and a SSN of 27, which clearly 
did much better than the predicted (9%). 
The other contact in this category was 
with Jaime, EAGNB (Balearic Islands, 
Spain) on July 16th, 2017, where the SFI 
was a good 94 and SSN was at 34 but the 
VOACAP prediction was even lower at 
2% . Additionally, the contact with Jaime 
may also have been possible due to the 
fact that the Balearic Islands were in the 
greyline enhancement period. 

The contacts on 7/24/17 (P4/DL4HG, 
Aruba) and on 8/20/18 (TX5T, Austral 
Islands) seem to confirm Jim’s (KF7E) 
idea that absent other factors, that being 
low values for SFI and/or SSN, proton 
density and absent greyline effects, a 
higher 
propagation. The other two contacts that 
are similar, 9/18/17 (PV8ADI, Brazil) 
and 1/14/18 (HK1IMW, Columbia) for 
high solar wind speeds but differ in that 
both of those could also have been 


solar wind can enhance 


enhanced with the greyline effect. 

A possible indicator for enhancement 
(VOACAP 5%) based upon high proton 
density can be seen with the 12/31/17 
contact with John (ON4UN) on 20 
meters. The SFI was marginal (70), the 
SSN was 0, and the solar wind was low 
(354) and neither station was within the 
greyline enhancement zone. The proton 
density however, was well above normal 
(which is 8.7) at 24.7. Contacts on 10/ 
30/18 (PZ5K, Suriname) and 11/18/18 
(LU8DPM, Argentina) would also fall 
into this category. 

Other similar higher than average 
proton density contacts that also had 
average or higher than average solar wind 
speed can be seen on 11/01/17 (TZ4AM, 
Mali), 1/22/18 (RISOANO, South 
Shetland Islands), 03/23/18 (T3COW, 
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Table 1, See the Text 


Some Final Points 
It’s always possible to learn, and then 


Tuvalu). This could be another set of 


complimentary index values to watch for 


learn to utilize, new (to you) and better 
techniques for getting that ATNO (All 


when evaluating if a DX contact will be 


possible. 
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Time New One) in the log and confirmed. 
As noted at the beginning of this article, 
read and study all you can. 

What this continuing experiment has 
also shown is that it’s probably best to 
take the “glass half full” approach 
concerning the VOACAP results when 
using it as a planning tool for chasing the 
latest DX’pedition. 

Where possible, try and utilize that old 
favorite, Greyline. This might mean that 
you are up, and out of a nice warm bed, 
way too early in the morning to catch the 
sunrise Greyline for that much needed 
contact with Nasir, AP2NK (Pakistan). 

Even in these brief few years, there 
have been a number of instances when 
contact was completed even though the 
DX stations signal was not registering S- 
9, or even S-6. If you have a reasonable 
clear “shot,” give it a try! The contact 
might have a lower signal strength because 
it’s actually long-path, even if your simple 
wire antenna cannot tell the difference. 

Never give up before you start just 
because the geomagnetic forecasts are 
supposed to be high. These are just 
predictions; keep tabs on the current Kp 
value at all times. This also goes for all 
the other predictive elements. As seen in 
even this limited data set, there have 
been reliable, and sometimes spectacular 
contacts made when the software gave a 
very low, or even no, possibility of success. 

Vintage gear and low power is every bit 
as capable of working DX as the most 
modern equipment, albeit with some 
unique challenges. However, even 
modern equipment cannot make up for 
poor procedures and limited skills. 
Remember, it’s the knowledge, skill and 
persistence of the operator that makes 
the difference! 

Hopefully this will encourage more of 
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you to try DX’ ing with vintage gear, and 
also to contribute to your understanding 
of the still, somewhat of an art form, 
practice of propagation forecasting. 
Footnotes: 

1. Bob Locher, W9KNI, The Complete 
DX’er, by Idiom Press 

2. Bob Locher, W9KNI, A Year of DX, 
by Idiom Press 

3. CQ DX | marathonge atop 
www.dxmarathon.com/ 

4, W1AW Bulletins Archive (DX), 
http://www.arrl.org/wlaw-bulletins- 
archive-dx 


5. W1AW Bulletins Archive 


(Propagation), http://www.arrl.org/ 
wlaw-bulletins-archive-propagation 
6. DX-World, https://dx-world.net/ 


7. DX News, https://dxnews.com/ 
8. Spaceweather, hetp:// 


www.spaceweather.com/ (note the site 
does not auto-update so make sure that a 
page refresh was done before taking down 
data each time) 

9. Voice of America Coverage Analysis 
Program for HF Propagation Prediction 
and lonospheric Communications 
Analysis; http://www.voacap.com/hf/ 

10: “The Sun, (the } Eariheweae 
Ionosphere” by Carl Luetzelschwab, 


K9LA, http://www.arrl.org/the-sun-the- 
earth-the-ionosphere 


11. Australian government’s Space 
Weather hetp:// 
www.sws.bom.gov.au/ 


12. Australian government’s Space 


Services, 


Weather Services, Hourly Area 
Predictions, hetp:// 


www.sws.bom.gov.au/HF Systems/6/6/ 
i 


W130 VOACAP: uw Blogtindinepeail 

voacap.blogspot.com/2018/06/voacap- 

online-hf-predictions-users. html 
ER 
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My Life With Dentron Radio From 1981 To 1983 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


A Brief History Of Dentron During 
the Time I Worked There 

I was the Chief Engineer (and only 
engineer) for Dentron Radio in Stow, 
Ohio, from 1981 to 1983. It was a most 
interesting time and a most interesting 
job. This was after Dennis Had 
(W8KXK), the founder of Dentron, was 
no longer associated with the company. 
Dentron owned a company in Edgerton, 
Ohio, close to the Indiana border, that 
was engaged in manufacturing air- 
variable capacitors and ball-bearing 
reduction drives and other screw-machine 


products; this was called “All Star 
Products” and continues today as Oren 
Elliot Products. They made the large and 
small air-variable capacitors that Dentron 
used in antenna tuners and RF power 
amplifiers; they also supplied air variable 
capacitors to other companies. During 
most of the time that I was with Dentron, 
it was under the direction of a fellow 
named Morris Messenger who gave us all 
the ham radio call of W6PUT. He 
brought in a man named Edward Dutco 
who put up the money to buy and fund 
Dentron for a while. Morris and his wife, 
Holly, were big time participants in 
Scientology. They did not push it too 
hard to those of us trying to make the 
company successful. For a good while, 


Dentron ran like everything was already 


Figure 1: This is a 160-10 meter, plus WARC bands, prototype SSB-CW transceiver 


scoala 


prototype. I was working on this when the end of Dentron came. I finished it about 
a year after they were closed down, and it works great and is still in use! 
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very successful; we even leased a twin- 
engine airplane and operated leased cars 
for many people who worked there. 
Morris was first and got an Audi 5000; 
his wife got a Fiat 124 sports car, and Ed 
Heaver, our financial person, got a 
Japanese fancy coupe of some sort. I 
eventually got an Oldsmobile Toronado; 
a very pleasant but very underpowered 
car. About this time, Morris’s wife became 
pregnant, and took his Audi 5000 to 
drive, as soon she did not fit well in the 
Fiat. He leased a Pontiac Firebird for 
himself at this point. Dentron had a 
twin-engine Piper Navaho airplane to 
travel to the All Star plant in Edgerton, 
Ohio and to take to hamfests; Morris 
flew it to a hamfest in Oregon which cost 
a huge amount of money, as the Navaho 
was about $250.00 per hour wet to fly 
(including fuel). Scientology, as practiced 
by Morris and his wife, calls for you to 
spend like you are wealthy to force 
yourself to become successful. This did 
not work out, and Dentron soon ran into 
difficulty. It was fun while it lasted. 
Initial Projects at Dentron 

I updated some of the then current 
Dentron products; the Dentron 
Clipperton L, GLA-1000B, and Junior 
Monitor tuner were updated and 
modified in a few ways. The Clipperton 
L became the Clipperton QRO (I liked 
that name!) with the addition ofa printed 
circuit board that went over the four tube 
sockets for the 572B final amplifier tubes. 
The board also contained the tuned input 
Pi sections and the relays to select the 
proper network. The cabinet colors were 
changed to a two-tone gray that Dentron 
intended to use on all of their products in 
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place of the black that had been used up 
to then. The meter was changed to a unit 
glued to the front panel and made by 
Assembly Products Instruments in 
Cleveland, Ohio, or Modutec. 
Product Upgrades That Worked Out 
Very Well 

The GLA-1000B became the GLA- 
1000C with the addition of 160 meter 
coverage to the existing 80-15 meter 
coverage plus 10 meters with fairly simple 
modifications to comply with the then- 
current FCC regulations to prevent the 
use of amplifiers intended for ham radio 
use on the 11 meter CB band. Like the 
Clipperton QRO, the new GLA-1000C 
used the new Dentron colors of two-tone 
gray and the new front panel graphics. 
The GLA-100C also used a transistor/ 
Zener diode combination in place of the 
high power Zener diode used to correctly 
bias the four TV sweep tube pentodes 
used as final amplifier tubes in the GLA- 
1000C. 

Antenna Tuner Upgrades and New 

Tuners to Match Old Products 

The popular Dentron Jr. Monitor 300- 
watt antenna tuner was modified to use a 
tapped toroid inductor instead of an air- 
core tapped inductor that was very 
difficult to fabricate. The goal of many of 
the changes made was to reduce the 
assembly time for the products. We got 
to the point that a Dentron Clipperton 
QRO could be assembled completely in 
less than four hours; this helped make the 
product more profitable to build. 

Tuners to match the company’s earlier 
Clipperton Land GLA-1000B amplifiers 
were introduced; they were known as the 


Clipperton T and GLT-1000T, and did 
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Figure 2: The GLA-1000 160-10 Meter Antenna Tuner 


not use the new two-tone gray colors. 
They both used tapped windings on 
Toroid cores as did the update of the Jr. 
Monitor antenna tuner. The Clipperton 
T used two cores in parallel due to its 
higher power rating. One more new tuner 
to match the company’s older MLA-2500 
family of linear amplifiers was developed 
and put into limited production; it did 
have the new two-tone gray colors. It 
used a specially made split-stator input 
tuning capacitor and a rotary inductor 
that was mechanically linked to a multi- 
turn pot to provide a digital output 
corresponding to the position of the rotary 
inductor. This antenna tuner had an RF 
wattmeter built in that could double as 
an SWR bridge for aid in setting the 
tuner for minimum SWR. Very few were 
ever built, but some were sold and 


shipped. 
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Amplifiers with 3-500Z Tubes in the 
Prototype Stages 

Three linear amplifiers with 3-500Z 
tubes were designed and two were built 
as working prototypes; one was built as a 
nonfunctional show model that was 
shown at Dayton in 1982. The two 
working prototypes were called the 
Galion I and Galion I; they had one and 
two 3-500Zs respectively. They both had 
two Assembly Products or Modutec 
plastic panel meters, one to measure plate 
current, and one to measure plate voltage, 
grid current, or ALC voltage and linearity 
selected by a front panel switch. The 
third amplifier with 3-500Zs had three 
tubes in parallel in a large cabinet with 
three digital meters measuring plate 
current, plate voltage, and a meter that 
could read grid current, relative output, 
or linearity. This amplifier was a 
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nonfunctional show sample that was 
presented at the Dayton Hamvention. 
Products to Use up Parts in Stock 
for the HF-200D; the Scout, MLX- 
Mini, and Horizon 
Other products were designed to use 
parts left over from material purchased 
for the ill-fated HF-200D transceiver, 
which was an 80 to 10 meter transceiver 
similar to the HF-200A transceiver with 
analog frequency readout. The HF-200D 
had a digital readout of frequency of 
operation using Intersil chips to provide 
the time base and digital counter. The 
low-level stages of the radio at 9.0 MHz 
were provided by the Mizuho SG-9 SSB 
generator board which was the heart of 
the HF-200A, HF-200D, Horizon, 
MLX-mini and Scout transceivers. From 
these parts, we made the MLX-Mini SSB/ 
CW single band transceivers; 80/75, 40, 
and 20 meter versions made it to 
preliminary production. Sold-and- 
shipped prototypes were made for 160, 
15, 10, and 6 meter versions of the radio, 
but these versions did not go to any level 
of production, and I only know of one or 
two of each that was produced as a 
prototype that would have gone in to 
production but never did; I have no idea 
of what became of the prototypes. The 
MLX-Mini ran 25 watts PEP on SSB and 
did not have selectable sidebands. They 
had a switch to turn off the frequency 
counter and LED frequency readout 
displays to reduce power consumption 
should the unit be operated from 
batteries. They had a pigtail set of leads 
for +13.8 VDC input. 
Another product that was made from 
the parts made for the HF-200D SSB/ 


CW 80-10 meter transceiver was the 
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Scout Civil Air Patrol SSB transceiver 
operating around 4500 kHz with 200 
watts PEP input. It was built in the 
cabinet intended for the HF-ACS AC 
power supply for the HF-200A and HF- 
200D. The supplies are a bit odd in that 
the power output has two components; a 
well regulated and filtered +13.8 VDC 
supply to operate all low-level stages and 
an unregulated and so-so filtered potential 
off the secondary of the transformer with 
no regulation for the high-current output 
transistor push-pull pair. This voltage is 
probably about +16-18 VDC with no 
loadand+12.5 VDC at maximum current 
draw. The Scout CAP transceiver used 
this power supply also. Dentron sold 
about 200 Scout CAP radios. 

Products in Bad Need of Help in the 
Current Product Line as of 
December 1981 

The HF-200D 80-10 meter SSB/CW 
transceiver was put ina new cabinet with | 
the two-tone gray finish and new graphics. 
Numerous improvements were made in 
an attempt to make the HF-200D intoa 
good-performing transceiver; this effort 
was only partly successful. Another 
product that was in need of being rescued 
was the Clipperton V two-meter RF 
power amplifier for FM transceivers. The 
Clipperton V had several problems that 
prevented it from working very well; the 
two biggest issues were insufficient 
cooling and an RF output network that 
did not work very well. I changed the 
cooling fan to a larger one that worked 
better but not great against the back 
pressure of the air system socket and the 
tube cooling fins. This considerably 
helped the cooling issue but did not totally 
solve it. The output network was a four- 
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turn coil and a 25 pF series variable 
capacitor to tune the output to 146 MHz. 
The circuit was fairly lossy; I designed a 
tuned strip line circuit that tuned with 
the original 25 pF air variable capacitor. 
The capacitor was still not really up to 
the job, and the RF current caused heating 
of the capacitor. The Clipperton V was 
only good for FM or CW use; it was not 
biased for linear operation so necessary 
for SSB or AM operation. After the blower 
and tuned line modifications the 
Clipperton V was functional but not 
something I could b e proud of. 
Other new products that were 

started but not taken to production. 

The Dentron Station One was a novice 
or beginner's CW transceiver that was to 
cover 80, 40, and 15 meters, CW-only. A 
few prototypes were built, some with 
QSK and some with normal transmit- 
receive switching, and some with digital 
readout and some with analog frequency 
readout. The Station One never made it 
beyond the prototype stage and decisions 
about the best way to go with the design 
were not made before Dentron ceased to 
operate. There were about a dozen 
functional prototypes designed built and 
brought to a functional point; I have no 
idea what happened to the prototypes. I 
assume they still exist somewhere. A new 
SSB/CW transceiver with WARC bands 
started into the prototype stage before 
Dentron ceased to be. I still have this 
prototype transceiver that has 160-10 
meter bands including the WARC bands, 
digital frequency readout, and all solid 
state design; I completed it to a functional 
unit about two years after Dentron ceased 
to be. It is a functional unit and one-of- 
a-kind, see figure 1. It has the new 
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Dentron gray colors, great front panel 
graphics, and black National Radio knobs 
without the polished aluminum caps like 
the HRO-500 uses. I liked the National 
Radio knobs and used them wherever I 
could. 

The Dentron experiment comes to 

an end; All Star products survived. 

Eventually, Edward Dutco declined to 
pump any more money into Dentron 
and the many lease cars and leased 
airplane caught up with Dentron. The 
bank that held the Small Business 
Administration loan, Toledo Trust, 
brought a stop to the operation of 
Dentron. Oren Elliot, who was in charge 
of operating the All Star Products 
operation was able to secure the All Star 
Products operation through a cash 
purchase and negotiation with the bank 
holding the SBA loan; he renamed the 
operation Oren Elliot Products and it 


‘continues in business as a successful 


operation. Dentron was liquidated and 
ceased operation. I moved on to Picker 
International, the old Picker X-Ray 
company that was gearing up for the 
development of an MRI scanner. They 
are now a part of Philips Medical Systems. 
As far as I know, Dentron vanished with 
no trace left. For a while, the Dentron 
products were made in Edgerton, Ohio, 
by an operation that tried to take over 
Dentron right near Oren Elliot Products. 
This operation was known as Coil Co. 
and was run by a person named Terry 
Coil. It did not last too long. I don’t 
think Dentron ever surfaced after that. 


ENR 
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PHOTOS 


ae 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
We are always looking for good photos, especially we need attractive photos for 


Electric Radio covers.” 


Bill Mellema (N3WM, right), President of the USS Wisconsin Radio Club, sent this 
picture of Dick Foster (W5TA, left) and himself on board the USS Wisconsin’s 
WWII CTS station. Dick Foster donated the CTS gear to the USS Wisconsin Radio 
Club — N4WIS — a couple of years ago. Bill went over the entire station and we put 
her on-the-air last year. This is a nice picture because it has the ham who donated 
the gear and Bill, who put it back in service. We use it when we operate special events 
throughout the year, all on CW. The ship is a museum moored in Norfolk, Virginia. 
See N4WIS.org web site for info on the events. 
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Don Benecchi (K1DC) sent in a wonderful classic photo from the early 1930s, 
showing a nice station that was typical of that era. Here are Don’s comments on 


W1HJQ’s station: 


“Hello Ray, 

In your quest for photos of vintage ham radio stations, I'd like to submit the attached 
photo as a possible prospect for inclusions in a future issue of Electric Radio. 
“The date shown on the back of the original that I have is January 3, 1934. I obtained 
the photo from a local ham who is now a Silent Key. Although I used to live in West 
Bridgewater, Mass., I did not know W1HJQ who was R.M. Hunt of Bridgewater, 
Mass according to a 1947 call book. 

“What's really scary for me is that three of the QSL cards on his wall are from hams 
that I did know in my early years of ham radio and are no longer with us. W1GMS 
(Later W1MV), W1HLI, and W1CH (later W7AH). 

“The set up sure looks neat and typical of a 1934 station. It’s possible a reader of 
ER could have some insight as to the tube line-up and design of the breadboard 
transmitter. 


73, Don Benecchi, K1 DC, Dothan, Alabama” 


LEAR 
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"VINTAGE NETS — 


AM aie Net: Souder mornings, 8: 30AM ieeal Bastend time, 3835 kc. QSX W2DAP. Friendly een 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. . 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOO] 

Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 
held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6 - 8 PM in the East, 7 PM in the 
Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/-QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KiJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (notthe first Wed., reserved for CCA AM Net), 3880 +5 kc. QSK: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + /- QRM. QSX Ted, W3P WW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSK Lynn (K5LYN), or Adolph (WA5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed ina month. 

Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 ke. oo Dave (VA3ORP). 
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CLASSIFIEDS 


Advertising Information: Please Read 


Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 

to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


ch 2019 is Friday., Feb. 22! 


‘@ DEADLINE for Mar 


Electric Radio #357 February 2019 eel 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Vintage panel meters; 
Simpson, Westinghouse, GE, Marion, 
Weston, round or square, HV, AC and DC 
Volts, AC and DC current, RF, audio 
scales, hundreds to choose from: 
Rectifier tubes from 6X4s to 872s and 
everything in between. What do you need? 
Call Gary, K6GLH, at 209-418-4741 or 
email: K6GLH @volcano.net. 


FOR SALE: | have collected for 40 years 
and have decided to start scaling back in 
2019. Equipment includes Collins, B&W, 
National, Millen, Stancor, Central 
Electronics, Eldico, BC-610 with 
modulator and support equipment and 
more. | have test gear from General Radio, 
RCA, Triplett, Tektronix, Sierra and HP. 
The list includes a 40’s vintage 250w 
RCA transmitter, vintage RCA console, 
pair of RCA AR-88 diversity receivers, 
modulation monitors and other broadcast 
support gear. Most of this gear will require 
pickup in the Houston, TX area. If 
interested in a complete list and pictures, 
please call or email me. Tom Smith, 
N5AMA, 13826 Oak Fair Bend Cypress, 
TX 77429 713-417-5959 n5ama @att.net 


FOR SALE: HQ-129X, Aligned and 
Calibrated. Ready to Plug and Play with 
Extras. Pick up only. Email for more info. 
Asking $125. Tom, w3bym1 @ gmail.com. 


FOR SALE: National SW-3 with coils, 
Vibroplex keys, Heath HP-23A ps, GRC- 
109. Carter, WD4AYS, 434 566 566-8767, 
celliott14 @ aol.com 


FOR SALE: Collins, “618F/VHE 
Transceiver, power Supply cables, ARC- 
73jTransceiver, WildbillKOIKP @ aol.com, 
303-229-4611. 
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FOR SALE: GE 30-40mc FM base, 
4ET5S5 mobile xmitter 6v (see ER#190), 
4ET5F8 12v, 2)4ET5B2 110v, 3)4ER6B5 
revrs. Ron Lockwood 78 Pond Rd. Mt. 
Vernon, Me 04352 207-293-3150 
rlclwood @ roadrunner.com 


FOR SALE: HANDMADE MUG: with your 
call sign and QTH. No two alike. See at: 


WWW.etsSy.CoOM is aoe 
NathanSimeoneArts 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 


5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449-7931 


www.treetopcircuits.com 
radio @treetopcircuits.com 

FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5JV, 
W5JV @ hotmail.com 


FOR SALE/TRADE: Tab, Sams, Rider, 
Hayden, Gernsback, ARRL, Editors & 
Engineers, CQ Publishing, “73”, RSGB, 
Allied Radio, Fawcett, Science & 
Mechanics radio books and publications. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 
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SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
Installed in Receiver and Powered By Receiver 
Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and es DX. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5SUEK 
cosmophone @ yahoo.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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OSLs: FOR SALE: Your-old OSL, card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: Hammarlund SP-600-JX-17, 
used original paint front panel, Paul R. 
Rehkopf, 340 N. Monroe St., Montpelier, 
OH, 43543, Phone 419-485-4388, 
mkrprroh @live.com 

WANTED: Main viewing glass window for 
a Teletype ASR28 machine. | can be 
contacted either by email or home 
telephone. Tom, 907-334-9749, 
Tom @telmore.com 


WANTED: Schematic and any other info 
for a Sargent radio model 51MK, built by 
E M Sargent, Oakland CA in 1938-39. Tom 
Harris, pearsrepairs @ hotmail.com 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: Need a owner of a Bauer 707 
transmitter to contact me. | need the 
number of turns on coil L5, 


the grid driver coil, as originally configured 
for 1600 kHz. Don Moore, W5FFK, 620- 
205-0411 ,w5ffk @sbcglobal.net 
WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
TLAS 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
(B27: 


WANTED: Atwater Model 20 hardware: 
The inside nameplate, lid closer, brass 
grommets for case rear. Steve, WB2HPR 
518-326-0902 wb2hpr @arrl.net. 


WANTED: Hammarlund S-200 Speaker 
also the 2 Meter converter for a HQ-170A. 
Tom, KOGIE, 1 719-488-8164, E-Mail: 
KOGIE @ arrl.net 


WANTED: Service Manual for a RCA 
Broadcast Audio Console Model 
ML141104-2S. Robert Pantazes, Email 
W2ARP @arrl.net 


WANTED: Slug tuned coil forms, ¥% inch 
OD and 5/8 inch OD. Pete Hamersma, 
WB2JWU, PO Box 467, Holderness, NH 
03245, wb2jwu @ myfairpoint.net 

WANTED: Tube manual - book: “Tube 
Lore” Requesting cost including postage. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGM, 13906 N Minihdoka 
Trail, Sookane, WA 99208, 509-468-2502, 
magnuson @ mac.com 


WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73 @ gmail.com 


WANTED: Hallicrafters S-107 Receiver. 
Archie, WN3DHI@cfl.rr.com 321-267- 
8918 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


54 Electric Radio #357 


Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40OGM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 

WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 
WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
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Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
OO) Sl, fa,, ho. oleve, —K2DKT, 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED. on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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ZIM ELECTRONICS INRUSH oui LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),........c.ssscsscsscssscsssssessssessees B995 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ..............cscccccessssseeeees $7250 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


Series 1 « Disk } 


L. Drake Co. modifications and 


System 


Requirements: 
Any computer with 
Adobe Accohot Reader®. 
Performance will vary 


depending on speed of 


the computer. 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
* Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


NY 


¢ Come see what the excitement is about 


¢ Your Resource for * * Collins Radio * * 


l=N WN lm te 


lins Collectors Associatio 
ZY SY 


¢ Offering Unparalleled Free as well as.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


ZF 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow inthe Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
1 hour, $39.95 
2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Priority shipping within the US is $6.75 each for the first two DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 


iIspec39@@aol. 28 
RN Then you should join the 


Licensed atleast 25 years ago and licensed today? 


Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http -/MMwaw.qcwa.orgijoin-renew.php 


For more information please contact 
om@qcwa.org 


for ‘the Radio Amateur. 
au) iy: Ae on This book has everything you need to 
for the Reig Ree know about the art and science of 
leh icaie thermatron design and construction. 
yd el It pulls together thermatron types 
anes and characteristics, thermatron 
borne | homebrew techniques, and how to 
chau wencind design audio and RF triode and 
2 pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
—_ spent 40 years in the electronics 
Gebitaslal sas" teckdens tutes eae diets vn industry, and is bored to death with 
xT ardnce sever ie tot ad sca ot niece Sige solid-state! 


and construction. it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. G Evans, TA2ZGE/KJ7UM has been licensed il bl f 

fee’ 1982, Be deat eDuarlad aris ne N O W Ava ] a e ro m th e 

electronics industry, and is bored to death with solid-state! $ x : 
Electric Radio Bookstore! 


NOW Availabie from the Electric Radio Bookstore! 


ajecttic Radi, 
sookstore | 


All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 


¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


ied Be tabes Scan age Ee Oh shea th SET RL cet, esa ee lL naciich «ei ee $27.00 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
hus Soh cen... bee, le bevtae usta Unable ccd ccc ce $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
Advertising. ------------------------------------ 2-2-2222 n nanan nnn nnn nnn nnn nnn nnn nnn eens nennnennnes $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. -------------------------------------------------- OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. --------------------------------------------------0---2--2nnn nana nnn nn nnn nnn n enn e ence nn ne nnne nn ennnns $24.95 - 10% - $22.45 
PRMOCUEATGGIO FEDGIT; VOLUME 15. .ccscscscscecsscerscssvanstnvevenasucnenavdvessuvsdsnwseductisesssevsgaccsedsnars $26.95 
PISCUCAIMAGIO HEDAIr, VOIUME: 2? catéevesccvevsccccnsocevesceccecccssedecenscevsuntesctnssesersceccncncscnncccesees $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
seme en enn ennnnnnnnnnnennnnnnnnnnnnnnannnnannnnenannnnnnnnncncnnaenannananmanananneenanannanaaaenaamanmanaaaanaa nama $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ................6664 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOrMaliVe.--------------------------------------- 2 nn nn nnn n enn nn nnn nnn nn nnn en nnn enn nnn nnennnnnanannennennnnaneennnn $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wn nnn nn nn nn nn nn nnn nn nn nnn nnn nn nn nnn nnn nn nn nn nn nn nn nn nnn nn nn nn nnn nn nn nnn enn -- === $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 
Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


Ser ee See Ss 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 
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WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


SACRIFICE: 1940 Philco #42-842 122- 
Three-Way Portable, intermittent 
operation. Schematic, Instructions. Pay 
just UPS with Money Order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


WANTED: Information from owners/users 
ofthe RCAAVR-20 receiver. Please contact 
me if you own or have experience with this 
receiver (or others in this RCA series.) » 
Later | will be looking for information on 
the AVT-112, but first, just the receiver. 
Please email me at 
wa2ejt59 @stny.rr.com or phone me 
before 8:30PM Eastern time at 607-754- 
2848 — leave a message and | will return 
your call. Thank you. Joe Long / WA2EJT 
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DIGITAL VFO COLLINS S-LINE “ SALW R4 SERIES 


COLLINS - DRAKE 
Includes A a REQUENC All Tuning 
2.7/MHz Crystal Is Done With 
Oscillator The VFO 1000 


To Replace es Providing 
The Collins ' Complete 


VFO, Giving : Mm «4 Digital Control 


Complete : For Highest 
Control To The Accuracy And 


VFO 1000 iis ios Stability 
$275 + $15 S&H Saatte $250 + $15 S&H 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 
PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 
al 
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Subscription Information 

Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


64 Electric Radio #357 February 2019 


poise nen eo” SR ee Rec eee g 
BY 


IRL LS SUNOS 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
2/19 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


Ree) §=— 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 OF 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


